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State  Board  of  Health,  State  House,  \ 

January  24,  1877.     / 

Hon.  J.  B.  D.  Cogswell,  President  of  the  Senate  of  Massachusetts. 

SiE : — I  have  the  honor  to  present  to  the  Legislature  the 
Eighth  Annual  Eeport  of  the  State  Board  of  Health,  includ- 
ing the  Special  Report  on  the  Pollution  of  Streams,  Disposal 
of  Sewage,  etc. 

Very  respectfully, 

Your  obedient  servant, 

CHAELES  F.  FOLSOM,  M.  D., 

Secretary  of  the  State  Board  of  Health. 
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State  Board  of  Health,  State  House,! 
January  20,  1877.     / 

To  the  Honorable  the  Senate  and  the  House  of  Representatives  of 

Massachusetts. 

The  State  Board  of  Health  herewith  present  their  Eighth 
Annual  Report : — 

The    Law    conceening   Slaughter-houses    and    Noxious 
AND   OrrENSiVE   Teades. 

At  their  own  request,  and  by  the  provisions  of  the  follow- 
ing Act,  chapter  144  of  the  Acts  of  the  General  Court  of 
Massachusetts,  1876,  the  Board  have  been  relieved  of  all 
farther  care  of  the  abattoir  at  Brighton,  and  they  take 
pleasure  in  testifying  to  the  satisfactory  condition  of  that 
establishment : — 

An  Act  to  amend  an  Act  to  incorporate  the  Butcliers'  Slaughtering  and  Melting 
Association,  in  Brighton. 

Be  it  enacted,  etc.,  as  follows: 

Section.  1.  Section  six  of  chapter  three  hundred  and  sixty-five 
of  the  acts  of  the  year  eighteen  hundred  and  seventy,  is  hereby 
repealed ;  and  sections  two  and  four  of  said  act  are  hereby  amended, 
by  striking  out  the  words  "  state  board  of  health  "  where  they  occur 
in  said  sections,  and  substituting  in  place  thereof,  "board  of  health 
of  the  city  of  Boston." 

Sect.  2.  From  and  after  the  first  day  of  June,  eighteen  hundred 
and  seventy-six,  the  business  of  slaughtering  shall  not  be  conducted 
within  the  limits  of  the  city  of  Boston,  except  upon  the  premises  of 
the  Butchers'  Slaughtering  and  Melting  Association,  in  said  city. 

Sect.  3.  The  said  association  shall,  within  a  reasonable  time, 
slaughter  all  cattle,  sheep  and  calves  which  may  be  brought  to  their 
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premises  for  that  purpose  by  persons  not  occupying  tenements 
therein,  whenever  the  accommodations  under  their  control  on  said 
premises  will  permit.  They  shall  also  prepare  the  meat  and  other 
products  of  such  animals  for  the  market.  They  may  charge,  in 
addition  to  the  offal  from  said  animals,  such  price  per  head  as  may 
be  mutually  agreed  upon ;  and,  in  Case  of  disagreement  as  to  price, 
the  same  shall  be  fixed  by  the  board  of  health  of  the  city  of  Boston. 

Sect.  4.  Said  board  of  health  of  the  city  of  Boston  is  hereb}^ 
authorized  to  appoint  one  or  more  inspectors  to  see  that  the  rules 
and  regulations  for  the  conduct  of  the  business  of  the  association 
for  the  time  being  are  fullj^  obeyed  by  said  association  and  their 
tenants,  and  also  to  see  that  none  but  healthy  animals  are  slaugh- 
tered ;  the  salary  or  salaries  of  said  inspector  or  inspectors  to  be 
established  by  the  city  council  of  said  city  of  Boston.  The  said 
inspector  or  inspectors  shall  at  all  times  have  access  to  the  prem- 
ises of  said  association  and  any  building  thereon,  and  also  to  the 
premises,  yards  or  cars  of  any  railroad  company  within  the  city  of 
Boston  for  the  purposes  of  examination,  inspection  and  seizure  of 
any  meat  or  animals  unfit  for  human  food.  . 

Sect.  5.  Said  board  of  health  of  the  city  of  Boston  is  hereby 
authorized  to  make  whatever  regulations  may  seem  to  them  fit  in 
order  to  prevent  the  slaitghter  and  sale  of  animals  unfit  for  human 
food. — Approved  April  17,  1876. 

In  the  Miller's  River  District,  within  two  miles  of  the  state 
house,  but  not  in  the  city  of  Boston,  are  several  establish- 
ments for  rendering  putrid  grease  without  the  proper  appli- 
ances for  avoiding  offence.  It  is  believed  that  this  business 
cannot  be  carried  on  in  populous  places,  under  the  most 
favorable  circumstances,  without  creating  some  offence ;  and 
that  even  in  rendering  fresh  material,  an  excessive  amount  of 
care  must  be  used  in  order  that  a  nuisance  may  not  result. 
It  is  the  opinion  of  the  Board,  that  the  air  of  the  metropolitan 
district  of  Boston  is  considerably  and  needlessly  contaminated 
at  the  present  time  from  such  sources.  So  far  as  the  Board 
can  learn,  however,  the  management  of  the  test-arranged 
works  in  this  region  have  failed  to  give  rise  to  serious  com- 
plaint during  the  year. 

We  therefore  respectfully  rejpeat  our  recommendation  of  last 
year,  that  there  he  some  provision  made  hy  law  for  the  inspec- 
tion and  regulation  of  such  loorks  hereafter. 

Four  formal  petitions  have  been  presented  to  the  Board, 
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during  the  past  year,  under  the  law  concerning  slaughter- 
houses and  noxious  and  offensive  trades. 

In  the  case  of  The  Selectmen  of  Watertown  v.  George  A. 
Sawyer,  it  was  shown  at  a  public  hearing  that  the  defendant's 
premises  were  offensive,  so  situated  as  to  be  a  public  nuisance, 
and,  in  his  opinion,  incapable  of  being  so  improved  as  to 
satisfy  the  Board.  On  the  fourth  day  of  April,  1876,  it  was 
therefore  ordered,  after  a  public  hearing  and  a  personal  inspec- 
tion by  members  of  the  Board,  that  Mr.  George  A.  Sawyer 
of  Watertown  be  r'equired  to  cease  and  desist  from  the  busi- 
ness of  slaughtering  and  rendering  on  the  premises  occupied 
by  him  on  Arsenal  Street,  Watertown,  on  and  after  May  15, 
1876,  and  that  the  Secretary  of  the  Board  issue  the  proper 
notices. 

In  the  case  of  Thirty -Four  Petitioners  v.  Michael  Carr  of 
Tewkshury,  it  was  shown  that  the  premises  of  the  defendant 
were  very  offensive,  close  to  the  public  road,  near  several 
residences,  and  incapable  of  proper  management  so  as  to 
avoid  offence.  After  a  public  hearing  and  personal  inspection 
by  the  Secretary  of  the  Board,  it  was  ordered,  April  22,  1876, 
that  Michael  Carr  be  required  to  cease  and  desist  .from  the 
business  of  rendering  and  soap-boiling  on  and  after  June  1, 
1876. 

May  29,  1876,  a  statement  was  presented  to  the  Board  from 
Robert  A.  Harmon  and  twenty-six  others,  with  letters  from 
two  physicians  engaged  in  active  practice,  maintaining  that 
the  establishment  of  Messrs.  Randall  &  Ricker,  in  Reading, 
was  still  offensive  and  injurious  to  health.  In  this  case,  the 
Board  had  ordered,  November  11,  1874,  that  the  defendants 
be  required  to  cease  and  desist  from  the  business  of  boiling 
bones  and  meat ;  but  they  reserved  their  opinion  for  the  time 
being  with  regard  to  the  business  of  trying  out  fat,  both  of 
which  processes  were  complained  of  in  the  original  petition. 
Another  hearing  was  held  June  3,  to  give  the  defendants 
opportunity  to  be  heard,  although  that  was  not  considered  to 
be  absolutely  necessary  under  the  provisions  of  the  law ;  and 
the  premises  were  visited  by  the  Secretary  of  the  Board. 
The  complaints  of  the  petitioners  were  adjudged  by  the  Board 
to  be  justified,  and  the  defendants  were  accordingly  ordered 
"to  cease  and  desist"  on  and  after  June  19,  1876. 
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A  petition  was  presented  to  the  Board,  July  21,  1876,  from 
O.  Keith  and  others  of  Bridgewater,  complaining  that  the 
rendering  establishment  of  Messrs.  Lawton,  Andrews  & 
Brown  of  that  town  was  very  offensive  and  injurious  to 
health.  A  hearing  was  held  at  the  state  house,  July  28,  and 
the  premises  were  afterwards  visited  by  four  members  of  the 
Board.  On  January  20,  1877,  in  order  to  give  the  parties  time 
to  effect  an  amicable  adjustment  of  the  case,  the  Board  still 
deferred  judgment. 

In  a  still  more  important  case  in  Lowell,  in  which  a  formal 
petition  was  sent  to  the  Board,  a  settlement  was  made  with- 
out any  formal  hearing,  and  without  any  order  of  the  Board. 

In  a  number  of  cases,  in  regard  to  which  the  Board  have  no 
authority  under  the  laws,  advice  and  assistance  have  been 
given  to  the  selectmen  of  towns  and  to  others. 

The  Pollution  of   Streams,  Disposal  of   Sewage,  Etc. 

In  accordance  with  section  two,  chapter  28,  of  the  Resolves 
of  the  General  Court,  1876,*  the  Board  have  the  honor  to 
report  that  they  have  made  a  survey  of  the  Nashua  River 
Basin,  where  they  have  found  that  there  are  only  two  places 
within  our  State,  where  the  pollution  of  the  river  is  so  great 
as  to  demand  present  attention  and  action,  and  to  be  appar- 
ently beyond  the  powers  of  the  local  authorities ;  namely,  in 
Clinton  and  in  Fitchburg,  although  there  are  evils  on  a 
smaller  scale  in  Leominster  and  Shirley  which  should  be 
remedied. 

In  Fitchburg,  the  greatest  pollution  is  in  a  part  of  the  city 
so  sparsely  settled  that  there  is  not  evidence  of  serious  com- 
plaint or  injury  arising  therefrom,  although  the  water  in  West 
Fitchburg  is  very  foul,  and  unfit  for  some  manufacturing  pur- 
poses. In  Fitchburg  itself,  the  Nashua  is  unsightly,  if  not 
positively  offensive.  The  introduction  of  sewers  will  increase 
the  evil ;  and  ''Punch  Brook,"  which  drains  a  part  of  the  city, 
is  already  so  foul  as  to  require  some  remedy. 

*  "  That  the  State  Board  of  Health  be  instructed  to  report  to  the  Legislature,  for  its 
use,  such  additional  facts  and  information  in  regard  to  the  above  subjects  of  drainage 
and  sewerage  as  may  be  in  its  possession,  such  report  to  be  made  in  print  not  later 
than  the  first  day  of  January,  in  the  year  of  our  Lord  eighteen  hundred  and  seventy- 
seven." 
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In  Clinton,  the  drainage  of  the  gas  works  and  carpet  com- 
pany, and  of  part  of  the  town,  collects  in  a  mill  pond  formed 
by  the  dam  of  a  yarn  company  below.  This  is  a  serious  source 
of  offence  to  a  large  part  of  the  inhabitants  of  the  town,  and 
must  be  the  source  of  some  deterioration  of  health,  of  which, 
however,  we  have  no  positive  proof.  In  this  town,  as  in  Fall 
River,  Haverhill,  Lynn,  Natick,  Salem,  Woburn,  Worcester, 
and  in  the  cities  and  towns  comprising  the  metropolitan  dis- 
trict of  Boston,  there  are  evils  so  great  as  in  the  opinion  of 
the  Board  to  demand  speedy  removal. 

But  they  would  not  advise  the  establishment  of  any  arbi- 
trary standard  for  all  places.  Each  evil  must  be  judged  on 
its  own  merits,  and  no  injunction  should  be  enforced  without 
at  the  same  time  suggesting  a  remedy. 

It  is  the  opinion  of  the  Board  that  any  serious  evils  now  to 
be  found  in  our  State  from  the' pollution  of  streams,  either  by 
towns  or  manufactories,  may  be  remedied  at  a  reasonable  cost 
— Boston  and  the  adjacent  cities  and  towns  forming  the  metro- 
politan district,  and  possibly  Lynn,  Salem,  and  Worcester, 
only  requiring  a  great  outlay. 

For  Cambridge,  Somerville,  and  adjacent  towns,  we  would 
respectfully  suggest  the  propriety  of  the  passage  of  an  Act  of 
Legislature  requiring  an  intercepting  sewer  to  be  built,  the 
cost  being  assessed  on  the  cities  and  towns  deriving  benefit 
from  it ;  and,  in  consideration  of  the  difficulty  in  finding 
a  suitable  outlet,  it  would  be  proper  to  attempt  sewage- 
irrigation,  if  the  results  got  from  this  method  of  disposal 
of  sewage  at  the  new  prisons  in  Concord  and  Sherborn,  at 
the  new  asylum  in  Worcester,  and  in  the  town  of  Lenox,  be 
favorable. 

We  would  quote  from  our  Seventh  Report  as  follows,  and 
we  desire  to  say  that  the  appointment  of  a  state  engineer  is 
considered  by  us  of  the  highest  importance  : — 

"It  is  the  opinion  of  the  Board  that  the  water-courses  in 
this  State  can  be  saved  from  serious  pollution  best  by  placing 
in  some  central  authority  advisory  power,  upon  whose  recom- 
mendations legislative  action  should  be  based  to  meet  each 
particular  case. 

"In  this  connection,  we  would  respectfully  suggest  for  the 
consideration  of  the  Legislature,  the  appointment  as  state 
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engineer  of  some  gentleman  of  skill  and  experience,  to  be 
paid  by  the  parties  who  consult  him. 

"There  should  be  absolute  prohibition  in  all  cases  against 
casting  sewage  or  filth  of  any  kind  into  any  stream  or  pond 
used  as  a  source  of  water-supply.  Where  such  conditions 
now  exist,  the  sewage  or  filth  should  be  diverted  to  some 
other  channel.  For,  until  our  knowledge  has  so  far  advanced 
as  to  enable  us  to  recognize  'germs'  of  disease,  and  to  de- 
stroy them  effectually  by  some  simple  and  easy  process,  even 
purified  sewage  must  always  be  looked  upon  as  a  dangerous 
addition  to  driukiug-water. 

"The  following  are  the  recommendations  which  the  Board 
respectfully  offer  in  their  summary  : —    . 

"1.  That  no  city  or  town  shall  be  allowed  to  discharge 
sewage  into  any  water-course  or  pond  without  first  purifying 
it  according  to  the  best  process  at  present  known,  and  which 
consists  in  irrigation ;  provided,  that  this  regulation  do  not 
apply  to  the  discharge  from  sewers  already  built,  unless  water- 
supplies  be  thereby  polluted ;  and  provided,  also,  that  such 
intended  discharge  can  be  shown  to  be  at  such  point  or  points 
that  no  nuisance  will  arise  from  it. 

"2.  That  no  sewage  of  any  kind,  whether  purified  or  not, 
be  allowed  to  enter  any  pond  or  stream  used  for  domestic  pur- 
poses. 

"3.  That  each  water-basin  should  be  regarded  by  itself 
in  the  preparation  of  all  plans  of  sewerage  and  water-supply. 

"4.  That  accurate  topographical  surveys  be  always  made 
of  all  towns  before  introducing  water-supplies  or  sewers. 

"5.  That  steps  should  be  taken,  by  special  legislation 
based  upon  investigations  and  recommendations  of  experts,  to 
meet  cases  of  serious  annoyance  arising  from  defective 
arrangements  for  the  disposal  of  sewage. 

"6.  That  irrigation  be  adopted,  at  first  experimentally,  in 
those  places  where  some  process  of  purification  of  sewage 
is  necessary ;  and  that  cities  be  authorized  by  law  to  take 
such  lands  as  may  be  necessary  for  that  purpose. 

"7.  That  every  town  or  city  of  over  four  thousand  inhab- 
itants be  required  by  law  to  appoint  a  board  of  health,  the 
members  of  which  shall  not  be  allowed  to  hold  any  other 
offices  in  the  government  of  their  city  or  town. 
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"Finally:  The  Board  feel,  that,  in  the  present  state  of 
our  knowledge,  sweepmg  laws  for  the  general  and  immediate 
purification  of  all  our  streams  would  be  hardly  justifiable,  and 
that  they  are  not  called  for  by  the  present  condition  of  our 
rivers." 

Section  1  of  these  recommendations  we  would  so  modify, 
that  the  last  sentence  will  read,  "  and  provided,  also,  that 
such  intended  discharge  can  be  shown  to  be  at  such  point  or 
points,  or  loith  such  complete  or  partial  purification  that  no 
nuisance  will  arise  from  it." 

When  the  last  report  was  sent  to  the  Legislature,  the 
Board  did  not  feel  prepared  to  make  any  recommendations 
with  regard  to  manufacturers  ;  we  therefore  desire  to  add  the 
following  section : — 

That  no  manufactories  hereafter  established  for  carrying  on 
trades,  from  lohich  there  is  any  refuse  matter,  be  allowed  to 
discharge  polluting  substances  into  any  stream  or  pond  iised  as 
a  source  of  domestic  water-supply ;  that  they  be  forbidden  to 
discharge  any  solid  substance  (not  i7icluding  matters  in  suspen- 
sion) into  any  streams  or  ponds  of  the  Gommonwealth,  and 
that  they  be  required  to  purify  or  cleanse,  according  to  the  best 
available  means,  all  polluting  substances  discharged  by  them 
into  streams  or  ponds ; — provided  they  are  not  able  to  satisfy  a 
proper  authority  that  any  such  solid  or  j)olhiting  substances 
will  work  no  practical  harm  to  the  public. 

In  connection  with  this  Report,  the  Secretary  has  prepared 
\i  statement  of  the  advance  in  knowledge  and  experience  on 
this  subject  during  the  yea.v,  in  this  country  and  in  Europe ; 
and  a  valuable  paper  is  contributed  by  E.  S.  Chesbrough, 
C.  E.,  on  sewers  and  sewerage. 

The  experience  of  other  countries  has  not  thus  far  shown 
that  sewage  can  be  disposed  of  on  a  large  scale  either  by 
irrigation,  precipitation,  or  dry  removal,  in  such  a  way  as  to 
be  satisfactory  from  a  sanitary  point  of  view,  and  at  the  same 
time  be  profitable. 

Complete  and  speedy  removal,  or  thorough  disinfection  by 
sufficient  quantities  of  earth  or  by  other  means,  are,  however, 
essential  to  health.  To  attain  this  purpose,  in  the  opinion  of 
the  Board,  no  method  at  present  known  is  so  satisfactory  as 
abundant  and  pure  water-supplies,  with  well-devised  and  skil- 
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fully  constructed  sewers,  carrying  the  sewage  to  a  safe  dis- 
tance.    Of  course,  this  is  not  always  practicable. 

In  the  equally  important  matter  of  the  proper  construction 
of  internal  and  external  house  arrangements,  the  Board  can- 
not do  better  than  recommend  to  local  authorities  the  rules 
which  have  been  carried  out  successfully  for  several  years 
at  Frankfort-on-the-Main,  described  on  a  later  page  of  this 
Report. 

Personal  hygiene  must,  it  is  true,  supplement  laws  protect- 
ing the  public  health ;  but  without  such  laws,  in  many  cases, 
no  care  on  the  part  of  individuals  can  save  them  from  fatal 
diseases.  Very  few  States,  unfortunately,  if  indeed  any,  fully 
recognize  their  responsibility  in  this  matter,  and  we  are  still 
very  far  from  knowing  all  the  causes  of  even  all  the  "  prevent- 
able" diseases,  although  we  have  become  familiar  with  some 
few  of  them  and  with  many  of  the  circumstances  without 
which  others  do  not  often  occur.  We  do  know  enough,  how- 
ever, to  justify  us  in  repeating  the  prediction  of  one  of  the 
most  distinguished  men  our  country  has  produced,  Dr.  Benja- 
min Rush,  who  said  at  the  beginning  of  our  history  as  a 
nation  that  the  means  of  jpreventing  pestilential  fevers  "  are 
as  much  under  the  power  of  human  reason  and  industry  as 
preventing  the  evils  of  lightning  and  common  fire.  I  am  so 
satisfied  of  the  truth  of  this  opinion,  that  I  look  for  a  time 
when  our  courts  of  law  shall  punish  cities  and  villages  for 
permitting  any  of  the  sources  of  billious  and  malignant  fevers 
to  exist  within  their  jurisdiction." 

Other  Investigations  during  the  Year. 

It  was  found,  at  a  late  day,  that  four  of  the  papers  intended 
for  publication  would  require  to  be  deferred,  in  order  to  allow 
more  time  for  their  completion.  This  is  the  only  apology 
which  the  Secretary  has  to  offer  for  occupying  so  large  a  por- 
tion of  the  report. 

The  following  special  papers,  prepared  during  the  year,  are 
respectfully  submitted  to  the  Legislature  for  their  consid- 
eration : — 
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Sewerage  : — Its  Advantages  and  Disadvantages,   Con- 
steuction  and  maintenance. 

By  E.  S.  Chesbeough,  C.  E.,  City  Engineer  of  Chicago. 

The  importance  of  sanitary  engineering  lias  been  only 
recently  recognized  in  this  country,  and  it  is  just  beginning 
to  command  the  attention  which  it  deserves.  The  Board 
have  been  able  to  place  before  the  community  a  paper  on  the 
above  subject,  by  one  of  the  first  and  most  experienced 
sanitary  engineers,  and  they  hope  that  its  practical  sugges- 
tions and  forcible  reasoning  will  receive  that  attention  to 
which  they  are  entitled.  The  connection  between  good 
sewerage  and  good  health,  although  often  exaggerated,  is 
shown  to  be  direct  and  immediate,  and  to  be  one  of  the  many 
ways  in  which  satisfactory  sanitation  is  to  be  got  in  populous 
places.  At  the  same  time,  the  writer  wisely  cautions  the 
public  from  expecting  too  much  from  a  single  measure,  where 
the  causes  of  ill  health  are  so  manifold  and  so  complex  as 
must  always  be  the  case  in  all  large  cities. 

The  Sanitary  Condition  of  Lynn. 

By  J.  G.  PiNKHAM,  M.  D.,  Correspondent  of  the  Board  for  the  city  of  Lynn. 

The  Board  take  pleasure  in  presenting  to  the  Legislature 
the  sanitary  survey  of  Lynn.  They  hope  that  much  good 
will  result  therefrom,  not  only  to  Lynn,  but  to  all  other  cities 
in  the  State.  Such  a  survey  ought  to  be  made  of  every  town 
in  the  Commonwealth.  If  it  were  done,  and  efficient  and 
wise  action  taken  thereupon,  an  immense  amount  of  prevent- 
able disease  might  be  avoided. 

To  the  inhabitants  of  Lynn,  this  report  ought  to  speak  in 
terms  not  to  be  misunderstood.  The  Board  hope  that  Dr. 
Pinkham's  remarks  on  the  necessity  of  having  an  independent 
board  of  health,  will  be  listened  to  and  a  plan  adopted  forth- 
with. Such  a  board  should  be  wholly  removed  from  the 
domain  of  politics,  have  ample  power,  and  hold  office  for 
several  years. 

The  Board  would  urge  this  as  a  general  recommendation  to 
the  Legislature  and  to  the  cities  and  towns  of  the  State. 
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Eegistration  of  Deaths  and  of  Diseases. 

By  Charles  F.  Folsom,  M.  D.,  Secretary  of  the  Board. 

Iq  1842,  the  registration  of  vital  statistics  was  commenced 
in  Massacliusetts,  and,  ever  since,  the  registration  reports 
have  been  edited  by  able  and  excellent  men  upon  the  returns 
sent  in  from  the  various  cities  and  towns  of  the  Common- 
wealth. The  Board  sincerely  regret  to  find  that  the  imper- 
fect manner  in  which  the  vast  majority  of  these  returns  have 
been  made, — as  they  will  continue  to  be  made  unless  some 
more  stringent  laws  can  produce  a  radical  change, — seriously 
impairs  their  value. 

The  Legislature  have  only  to  read  the  returns  from  our  cor- 
respondents, and  from  the  clerks  of  the  cities  and  towns  in 
the  State,  to  feel  convinced  of  the  truth  of  this  assertion.  It 
seems  evident  that  physicians,  clerks  of  towns,  undertakers, 
and  sextons,  should  be  compelled,  under  sufficient  penalties, 
to  do  their  respective  duties.  The  community  itself  should 
also  decide  that,  under  no  circumstances,  should  any  body  be 
buried  until  after  proper  legal  formalities. 

Finally,  the  registration  should  be  put  under  the  direction 
of  experts  who  would  have  an  interest  in  the  matter,  and  one 
of  whose  duties  it  should  be  to  see  that,  as  far  as  possible, 
the  registration-laws  are  obeyed. 

In  the  important  matter  of  the  registration  of  diseases, 
much  useful  information  is  brought  to  the  attention  of  the 
Legislature  and  of  local  authorities.  It  undoubtedly  under- 
lies one  of  the  most  fundamental  principles  of  prevention  of 
disease,  and  has  already  been  adopted  to  some  extent  in  some 
of  the  cities  of  Europe,  in  Brooklyn,  N.  Y.,  and  in  Pitts- 
burg, Penn., — nowhere,  however,  so  efficiently  and  with  such 
good  results  as  in  Holland.  It  is  to  be  hoped  that  measures 
may  be  taken  to  render  it  possible  here. 

The  Growth  of  Children. 

By  Henry  V.  Bowditch,  M.  D.,   Professor  of  Physiology  in  Harvard  XJniversity. 

This  article  embodies  the  results  of  measurements  of  the 
height  and  weight  of  about  24,500  school  children  of  the  city 
of  Boston.     The  observations  are  in  part  distributed  accord- 
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iiig  to  the  nationality  of  the  parents,  and  conclusions  are 
drawn  as  to  the  comparative  rates  of  growth  of  the  two  sexes 
and  of  children  of  different  races.  It  is  hoped  that  this 
investigation  may  be  the  means  of  calling  the  attention  of 
those  having  charge  of  children  to  the  importance  of  collect- 
ing vital  statistics  of  this  sort.  Physical  education  is  now 
recognized  as  of  not  less  importance  than  mental  training  in 
all  our  public  schools,  but  no  means  have  been  provided  for 
ascertaining  how  far  the  training  of  the  body  is  successful  in 
improving  the  physique.  Annual  examinations  determine 
with  tolerable  accuracy  the  progress  made  in  mental  acquire- 
ments, and  there  seems  to  be  no  good  reason  why  the  methods 
of  training  the  body  should  not  be  subjected  to  similar  tests. 
Periodical  physical  measurements  stand  in.  the  same  relation 
to  bodily  training  as  stated  examinations  stand  to  mental 
education;  and,  if  the  latter  are  considered  essential  portions 
of  a  plan  of  instruction,  there  is  no  reason  why  the  former 
should  not  be  regarded  as  of  equal  importance. 

It  seems  desirable,  also,  that  the  fact,  distinctly  brought 
out  in  this  investigation,  that  the  rate  of  growth  varies  greatly 
at  different  periods  of  the  school-life,  should  be  recognized  in 
the  allotment  of  the  studies  of  the  school-course ;  for  it  is 
manifestly  unwise  to  demand  the  maximum  of  mental  effort 
at  a  period  when  the  vital  energies  are  most  in  demand  for 
the  growth  and  development  of  the  physique. 

Disease  of  the  Mind. 

By  Chables  F.  Folsom,  M.  D.,  Secretary  of  the  Board. 

The  Board  believe  that  this  paper  will  present  many  points 
of  interest  to  all  those  who  hope  for  amelioration,  constant 
and  progressive,  in  the  treatment  of  the  insane.  The  writer 
shows,  by  citing  well-known  historical  facts,  that  during  the 
past  century  very  great  strides  have  been  made  in  the  treat- 
ment of  mental  disease.  The  foreign  correspondence,  and 
the  opinions  of  a  few  of  our  American  superintendents,  are 
especially  valuable  in  this  respect.  They  seem  to  prove  that 
the  more  we  can  treat  the  insane  as  persons  possessed  of  a 
certain  amount  of  reason,  and  that  the  more  we  can  arrange 
our  asylums  so  as  to  resemble  private  homes  and  residences, 
the  greater  will  be  our  success  in  restoring  to  perfect  health 
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this  unfortunate  class  of  our  fellow-citizens,  and  the  more 
complete  our  satisfaction  in  making  their  lives  as  happy  as 
possible.  •  . 

As  regards  supervision  of  the  insane,  the  writer  agrees 
with  the  late  Dr.  Samuel  G.  Howe,  that  "All  human  institu- 
tions are  of  course  liable  to  abuse ;  but  our  Massachusetts 
hospitals  for  lunatics  are  as  well  guarded  against  them  as  any 
public  establishments  with  which  I  am  familiar."  At  the  same 
time,  there  are  many  reasons  why  a  more  methodical  inspec- 
tion than  now  exists  in  our  State  would  be  likely  to  be  pro- 
ductive of  good. 

If  the  plan  suggested  by  Dr.  Stearns,  Medical  Superin- 
tendent of  the  "Retreat"  at  Hartford,  could  be  carried  out — 
namely,  that  a  competent  commission  in  lunacy  be  appointed 
by  the  harmonious  cooperation  of  the  New  England  States, 
great  good  would  be  certain  to  come  from  it. 

Our  most  serious  need  at  the  present  time,  so  far  as  this 
subject  is  concerned,  is  considered  to  be  thorough  clinical 
instruction  in  mental  disease  in  our  medical  schools.  Thus 
far,  there  is  no  place  in  the  United  States,  except  New  York, 
where  this  is  done,  and  no  medical  school  of  importance  in 
England,  France,  Germany,  or  Scotland  where  it  is  not  done. 


Health  of  Towns. 

We  desire  to  express  our  thanks  to  our  correspondents  in 
the  different  parts  of  the  State  for  their  hearty  cooperation 
with  the  Board  in  securing  information  affecting  the  public 
health  during  the  past  year. 

There  are  still  very  few  local  boards  of  health  in  the  State 
independent  of  the  regular  town  officers.  The  striking  bene- 
fit which  has  followed  their  establishment  in  some  of  the  towns 
in  the  State,  and  notably  in  Boston,  is  of  itself  marked  evi- 
dence of  their  value. 

In  our  correspondence  under  this  head  will  be  found  useful 
and  suggestive  facts  in  regard  to  the  predisposing  causes  of 
diphtheria,  as  it  appeared  during  the  past  year.  The  investi- 
gations in  Lowell,  Lynn  and  Salem,  in  regard  to  circum- 
stances attending  its  appearance,  will  be  found  especially 
valuable. 
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The  epidemic  of  typhoid  fever,  described  by  our  corre- 
spondent in  South  Dennis,  is  well  worth  careful  attention. 

We  thank  the  registrars  of  the  more  populous  places  in  the 
State  for  their  politeness  in  furnishing  us  each  week  the  sta- 
tistics from  which  the  schedules  of  mortality  are  published 
each  Thursday  morning  in  the  "Boston  Daily  Journal."  These 
are  not  as  complete  as  they  might  be,  and  we  cannot  yet 
furnish  a  full  and  accurate  statement  of  the  weekly  prevailing 
fatal  diseases.  If  more  general  and  extensive  reports  could 
be  sent  to  us  each  week,  as  is  entirely  practicable  with  a  slight 
modification  in  our  laws  on  registration,  the  Board  believe 
that  great  good  would  be  got  by  the  community  at  a  very 
trifling  cost. 

As  the  metric  system  is  likely  to  come  into  general  use  at 
no  distant  day,  and  as  its  simplicity  readily  commends  itself 
to  the  public,  a  table  of  equivalent  values  is  given,  as  was 
done  last  year. 

The  Board  have  expended  nearly  the  whole  of  their  appro- 
priation for  the  year's  work,  of  which  about  four  hundred 
dollars  were  used  for  the  Centennial  Exhibition,  and  a  little 
more  than  the  same  amount  in  the  preparation  of  drawings, 
surveys,  etc.,  for  publication  in  the  Seventh  Report. 

All  of  which  is  very  respectfully  submitted. 

HENRY  I.  BOWDITCH, 
ROBERT   T.  DAVIS, 
RICHARD   FROTHINGHAM, 
DAVID   L.  WEBSTER, 
JOHN  C.  HOADLEY, 
THOMAS   B.  NEWHALL, 
CHARLES  F.  FOLSOM, 

Members  of  the  State  Board  of  Health, 
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THE  METEIC  SYSTEM. 


1  Myriameter 
1  Kilometer 
1  Hectometer 
1  Decameter 
1  Meter     . 
1  Decimeter 
1  Centimeter 
1  Millimeter 


Length. 

.  Mm  (10,000  m)  =  6.2137  miles. 

.  Km  (1,000  m)    =  0.62137  mile. 

.  Hm  (100  m)       =  328.0833  feet. 

.  Dm  (10  m)         =  393.7  inches. 

•  m  (1  m)  =  39.37  inches. 

.  dm  (0.1  m)        =  3.937  inches. 

.  cm  (0.01  m)      =  0.3937  inch. 

.  mm  (0.001  m)     =  0.03937  inch. 


Surface. 

1  Hectare .        .        .Ha  (10,000  sq.  m)  =  2.471  acres. 

1  Are        .        .        .a      (100  sq.  m)     =  119.6  square  yards. 

1  Centare .        .        .  ca    (1  sq.  m)         =  1,550  square  inches. 


1  Kiloliter  or 

Stfere 

.  Kl 

1  Hectoliter 

.m 

1  Decaliter 

.Dl 

1  Liter      . 

.1 

1  Deciliter 

.  dl 

1  Centiliter 

.  cl 

1  Milliliter 

.ml 

Capacity. 

Kl  or  Bt.(1000  1.)  =  1.308  cubic  yards     =  264.17  gallons. 

(100  1.)  =  2  bushs.  &  3.35  p'ks  =  26.417      " 

(10 1.)  =  9.08  quarts  =  2.6417     " 

(i  1.)  =  0.908  quart  =  1.0567  qts.  (1.761  imperial  pts.) 

(0.1 1.)  =  6.1022  cubic  inches  =  0.845  gill. 

(0.01 1.)  =  0.61022  cubic  inch    =  0.338  fluid  ounce. 
(0.001 1.)  =  0.061  cubic  inch        =  0.27  fluid  drachm. 


Weight. 

1  Millier  or  Tonneau  M  or 

T  (1,000  Kg)=  1  Kl  or  1  Cu  m 

=  2204.6  lbs.  (av 

1  Quintal  . 

Q 

(100  Kg) 

=  1  HI  or  0.1  Cu  m 

=  220.46    " 

1  Myriagram    . 

Mg 

(10  Kg) 

=  1  Dl  or  10  Cu  dm 

=  22.046    " 

1  Kilogram 

Kg 

(1,000  g) 

=  1 1  or  1  Cu  dm 

=  2.2046    " 

1  Hectogram    . 

Hg 

(100  g) 

=  1  dl  or  0.1  Cu  dm 

=  3.5274  ounces 

1  Decagram 

Dg 

(10  g) 

=  1  cl  or  10  Cu  cm 

=  0.3527  ounce. 

1  Gram     . 

'g 

(Ig) 

=  1  ml  or  1  Cu  cm 

=  15.432  grains. 

1  Decigram 

dg 

(0.1  g) 

=  0.1  ml  or  0.1  Cu  cm 

=  1.5432       " 

1  Centigram     . 

eg 

(0.01  g) 

=  0.01  ml  or  10  Cu  mm 

=  0.1543  grain. 

1  Milligram 

.  mg 

(0.001  g) 

=  0.001  ml  or  ICu  mm  =  0.0154     " 

One  kilogram  is  equal  to  a  -weight  represented  by  one  liter  of  distilled  water  at  4°  C.  In 
the  centigrade  scale  0  (32°  -f  F.)  is  the  freezing-point;  100°  +  (212°  +  F.)  is  the  boiling-point. 
Five  degrees  C.  correspond  to  nine  degrees  F. 

All  measures  in  the  metric  system  are  derived  from  the  meter,  and  their  names  express  their 
values.  Some  of  the  names  in  the  French  system  (like  our  "  dime  ")  are  not  in  practical  use; 
e.  g.,  hectometer,  decagram,  etc. 

One  inch  =  2.5  centimeters  nearly;  one  quart  ('wine  measure)  =  0.946  liter;  one  pound  troy = 
0.373  kilogram ;  one  acre  =  0.4046  hectare. 
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EXPENSES  OF  THE  BOAED. 


Eepublishing  "  Filth  Diseases," .        .' $140  00 

Traveling  Expenses, 144  01 

Messenger, 60  30 

Publishing  Summary  of  Seven  Years, 267  79 

T.  H.  Hay,  clerical  services, 173  75 

Express  and  freight, 190  68 

Telegrams, 1  76 

Investigations  and  clerical  services  on  Infant  Mortality,  .        .  363  50 

Investigations  and  clerical  labor  on  Consumption,    .        .        .  167  80 

Surveys  in  Boston, 10  00 

Examinations  of  ice-supply  at  Pittsfield, 44  50 

Inspection  of  hospital  in  Illinois,        .        ,        .        .        .        .  20  00 

Drawings  of  Brighton  Abattoir, 125  00 

Carriage  and  horse  hire, 21  00 

Indexing  Seventh  Report, 32  50 

Boston  "Journal," 29  24 

Sheriffs,  serving  notices, 20  36 

Examination  of  Nashua  River, 685  10 

Maps  and  drawings  for  reports, 227  20 

Maps  and  surveys  of  Lynn, 180  00 

Chemical  analyses  (Lynn), 38  75 

Translation  for  Seventh  Report, 30  00 

Books  and  binding,  ' 264  59 

Postage  and  stationery, 241  20 

Printing   "           "                134  45 

Furniture,     . 44  06 

Miscellaneous, 8  58 

Special  investigations  and  reports  (H.  P.  Bowditch,  E.  G.  Cut- 
ler, E.  S.  Chesbrough,  A.  H.  Johnson,  F.  Nickerson,  F.  E. 

Oliver,  J.  G.  Pinkham), 1,443  55 

$4,999  67 


The  Pollution  of  Steeams,  Disposal  of 
Sewage,  Etc.; 

BY  THE  SECEETAEY  OF  THE  BOARD. 


WITH  CHEMICAL  EXAMINATIONS, 

By  WM.  EIPLEY  NICHOLS, 

Professor  of  General  Chemistry  in  the  Massachusetts  Institute  of  Technology; 


WITH  A  MAP  OF  THE  NASHUA  EIVER  BASIN, 

By  EDWARD   K.  CLAEK,  C.  E. 


THE  POLLUTION  OF  STREAMS. 


"It  has  long  teen  amongst  the  most  fixed  of  the  certainties  ivhich  have  relation  to 
civilized  life,  that,  wherever  human  population  resides,  the  population  cannot  pos- 
sibly ie  healthy,  cannot  possibly  escape  recurrent  pestilential  diseases,  unless  the 
inhabited  area  be  made  subject  to  such  sMlled  arrangements  as  shall  keep  it  habitu- 
ally free  from  the  excrements  of  the  population." — Simon. 

A  single  river-basin  has  been  examined  by  the  Board 
during  the  year,  and  that  has  been  selected  which  offers  the 
most  topics  for  consideration,  being  situated  in  two  States, 
being  polluted  at  many  points,  and  illustrating  most  of  the 
important  features  that  would  be  likely  to  govern  legislation, 
if  any  should, be  thought  advisable. 

A  brief  resume  has  also  been  prepared  of  the  advance  in 
this  branch  of  knowledge  during  the  year,  including  the 
strictly  sanitary  bearing  of  improper,  inefficient,  or  incomplete 
methods  of  disposing  of  filth. 

The  proper  construction  of  sewers  has  seemed  of  such  vast 
importance  to  the  Board,  and  one  needing  such  general  atten- 
tion in  all  our  cities  and  in  many  of  our  towns  at  the  present 
time,  that  one  of  the  most  eminent  and  accomplished  engineers 
has  been  engaged  to  prepare  a  paper  on  that  subject. 

That  the  water-carriage  system,  where  it  is  practicable,  is 
the  only  admissible  method  of  disposing  of  the  refuse  of 
houses  in  large  and  highly  civilized  communities,  there  can  be 
no  doubt.  The  best  substitutes  for  water-carriage,  where  any 
must  be  used,  have  been  considered  fully  in  the  seventh  report 
of  the  State  Board  of  Health. 

The  Nashua  Eiver  Basin. 
A  careful  survey,  based  upon  the  county  maps,  and  a  per- 
sonal exploration  of  the  country  itself,  was  made  during  the 
past  summer  by  Mr.  E.  K.  Clark,  C  E.,  who  also  prepared 
the  accompanying  map.* 

*  See  page  70. 
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A  circular  was  then  sent  to  the  medical  correspondents  of 
the  Board,  and  to  the  chairmen  of  the  selectmen  of  all  the 
towns  and  the  one  city  within  the  drainage-area  of  the  Nashua 
Eiver  in  our  State,  and  later,  to  Nashua  and  to  the  three  towns 
of  New  Hampshire  which  drain  into  the  river,  asking  replies 
to  the  following  questions  : — 

I.  Is  there  any  pollution  of  ponds  or  streams  in  your  town  aris- 
ing from — 

(a)  manufactories  or  mills  ; 

(b)  town-sewage,  etc.  ? 

II.  If  so,  what  is — 

(a)  the  character  of  the  pollution  (lime,  dyestuffs,  excre- 
ment, street  washings,  etc.)  ; 

(&)  its  extent  (effect  on  color,  smell,  etc.,  of  the  stream, 
influence  on  fish,  etc.,  whether  offensive,  unfit  for 
cattle  to  drink,  etc.)  ? 

III.  Does  the  offensive  matter,  if  any,  come  from  j'^our  own 
town,  or  from  another? 

IV.  What  is  the  source  of  your  water-supply  ? 

(&)  Is  it  free  from  contamination  ? 

V.  Are  there  any  complaints  from  manufacturers,  or  others,  of 
the  pollution  of  streams  in  your  town? 

VI.  Have  3'ou  any  suggestions  to  offer  as  to  the  drainage  of  the 
soil,  or  the  sewerage  of  your  town? 

After  returns  had  been  received  from  all  the  towns  in  Mas- 
sachusetts to  which  they  had  been  sent,  they  were  carefully 
compared  with  Mr.  Clark's  notes,  and  the  places  most  requir- 
ing attention  were  visited  by  Professor  Nichols  and  the  Sec- 
retary of  the  Board.  Later  still,  in  September,  and  twice  in 
October,  a  more  extended  survey  was  made  by  the  Secretary  ; 
and,  during  the  last  four  examinations,  specimens  of  water 
were  collected  for  chemical  analysis. 

From  these  several  sources  of  information,  chiefly,  the 
following  account  has  been  prepared. 

Area  and  Population. 

The  area  drained  by  the  Nashua  River  within  the  State  is 

457  square  miles  ;  in  New  Hampshire,  82  square  miles.     The 

country  is  not  densely  populated,  there  being  about  48,000 

persons,  making  an  average  of  106.5  to  each  square  mile  of 
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the  portion  within  Massachusetts  ;  and  there  is  not  one  large 
city.  The  occupation  of  the  inhabitants  is  largely  farming, 
although  in  several  places  manufacturing  interests  have  sprung 
up,  which  have  contributed  almost  wholly  to  any  serious  pol- 
lution of  the  streams  which  may  exist. 

The  following  table  shows  the  distribution  and  movement  of 
the  population  in  the  last  twenty  years.  The  total  number  of 
inhabitants  in  1875  is  somewhat  larger  than  that  given  by  Mr. 
Clark,  as  there  are  a  few  towns  which  do  not  lie  wholly  within 
the  Nashua  Basin,  but  have  villages  of  some  size  outside  of  it. 
Such  places  as  Gardner,  Hubbardston,  and  others,  which  have 
only  very  small  and  sparsely  populated  portions  in  this  drain- 
age-area, are  not  given  in  the  list. 

Table  I. — Population  of  Towns  in  Nashua  Basin  in  Massachusetts. 
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Ashburnham,   . 

16.49 

40.89 

2,211 

2,153 

2,141 

Ashby,-\     . 

22.01 

26.59 

1,176 

1,080 

962 







Ayer,X 

10.86 

14.61 

- 

- 

1,872 

Bolton,      . 

9.59 

21.40 

1,255 

1,502 

987§ 

11.71 





Boylston, . 

12.20 

19.95 

835 

792 

895 

— 

13.00 

7.18 

Clinton,    . 

7.08 

7.65 

8,686 

4,021 

6,781 

10.60 

68.'60 

86.50 

Dunstable, 

4.73 

18.49 

583 

533 

452 

0 





Fitchburg, 

30.33 

30.33 

6,442 

8,118 

12,289 

26.00 

51.40 

90.76 

Oroton,     . 

18.61 

32.91 

2,745 

3,176 

1,908 

15.70 

16.7611 

85.05  li 

Harvard,  . 

15.75 

26.17 

1,533 

1,355 

1,804 

— 

— 

— 

Holden,    . 

33.07 

36.52 

2,114 

1,846 

2,180 

— 

18.09 

3.02 

Lancaster, 

27.77 

27.77 

1,728 

1,752 

1,957 

1.88 

11.70 

13.30 

Leominstei-, 

29.52 

29.52 

3,200 

3,313 

5,201 

8.53 

66.90 

60.80 

Lunenburg, 

28.26 

28.26 

1,224 

1,167 

1,153 

— 

— 

— 

Pex)perell, 

23.25 

23.25 

1,765 

1,709 

1,924 

— 

12.58 

9.00 

Princeton, 

33.13 

37.75 

1,317 

1,289 

1,063 

— 

— 

— 

Shirley,    . 

24.41 

24.41 

1,479 

1,217 

1,852 

— 

11.09 

— 

Sterling,  . 

30.33 

30.33 

1,838 

1,668 

1,569 

— 

— 

— 

Townsend, 

37.35 

37.35 

2,092 

2,056 

2,196 

— 

6  81 

4.97 

West  Boylston, 

13.24 

14.61 

2,310 

2,294 

2,902 

— 

26.22 

25.60 

Westminster,   . 

28.71 

37.91 

1,979 

1,689 

1,712 

— 

4.45 

— 

456.69 

566.67 

41,412 

42,630 

52,800 

2.94 

28.86 

27.50 

*  Where  there  ia  no  change,  or  an  actual  decrease,  the  signs  0  and  —  are  used. 

t  The  towns  in  Roman  letters  are  in  Worcester  County;  those  in  italics,  in  Middlesex. 

t  Made  a  town  in  1871,  taking  about  75  of  its  population  from  Shirley  and  the  rest  from 
Groton. 

§  Ahout  one-third  of  Bolton  was  set  off  in  forming  the  town  of  Hudson. 

II  Including  1,800  of  the  population  of  Ayer,  which  is  about  the  number  which  would  have 
belonged  to  Groton  if  the  boundary  lines  of  1865  and  1855  had  been  liept. 
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It  may  be  seen  that  there  are  only  five  places  which  have 
increased  more  than  one-fifth  since  1855.  In  Clinton  and 
Fitchburg  the  manufactures  which  have  been  developed  are  of 
a  kind  to  seriously  pollute  the  streams.  In  Leominster, 
which  owes  its  prosperity  largely  to  comb  factories,  there  is 
less  refuse  from  the  mills.  Groton's  increase  in  population 
(including  Ayer)  is  due,  partly  at  least,  to  its  being  a  rail- 
road centre,  where  trains  meet  from  several  important  points. 
West  Boylston,  which  has  added  only  one-fourth  to  its  num- 
bers in  a  fifth  of  a  century,  does  not  yet  discharge  enough 
refuse  into  the  streams  to  cause  any  complaints,  so  far  as  is 
known.  The  remaining  towns,  excepting  a  few  villages  in 
some  of  them,  are  chiefly  engaged  in  farming,  and  have 
increased  only  slightly,  or  have  actually  diminished,  in  the 
last  twenty  years. 

Water-Supply  and  Sewerage. 

None  of  the  towns  have  sewerage-systems,  although  a  few 
sewers  have  been  built  in  Fitchburg,  Clinton  and  Leominster, 
chiefly  for  the  removal  of  surface-drainage  and  the  waste  from 
some  of  the  less  polluting  shops.  Clinton  and  Fitchburg  are 
about  introduciug  sewerage-systems,  or  at  least  more  sewers, 
and  the  same  will  probably  be  done  at  no  distant  day  in 
Leominster.  The  trades,  therefore,  are  the  chief  sources  of 
pollution  to  the  Nashua  Eiver,  and  they  are  such,  more  or 
less,  pretty  much  throughout  its  entire  length. 

There  are  only  two  towns  and  one  city  containing  over 
three  thousand  inhabitants ;  and  they  have  got,  or  are  about 
getting,  abundant  and  satisfactory  water-supplies  without 
being  dependent  upon  the  river,  except  at  its  head-waters, 
where  there  is  no  pollution.  The  other  towns  rely  upon 
springs  or  wells  ;  and  their  water  for  domestic  use  is  thought 
by  our  correspondents  to  be  pure  where  not  contaminated  by 
such  avoidable  means  as  lead-pipe  or  improperly  managed 
privies. 

River- Statistics  of  ilie  Nashua  Basin. 
The  river-statistics  of  the  Nashua  Basin  are  now  given  as 
prepared  by  Mr.  Edward  K.  Clark,  C.  E. 
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The  mills,  generally  speaking,  discharge  their-  refuse,  in- 
cluding in  many  cases  the  house-ofFal  from  the  tenements  of 
the  operatives,  directly  or  indirectly  into  the  streams.  In  a 
few  cases,  however,  cesspools  are  used  and  their  contents  ap- 
plied to  the  land.  For  the  most  part,  the  total  refuse  is  small 
when  compared  with  the  volume  of  the  stream,  or  it  is  cast  in 
only  at  intervals,  so  that,  judged  by  the  eye,  there  is  not  a 
serious  amount  of  pollution  in  many  places.  The  appearances 
of  the  stream  above  and  below  each  mill  at  the  time  of  Mr. 
Clark's  visits  are  given  in  the  last  two  columns  of  the  table. 

Under  the  head  of  Remarks  are  given  approximate  state- 
ments of  the  chemicals,  etc.,  used  in  the  various  processes. 
This  is  not  assumed  to  be  entirely  accurate  or  complete,  but 
will  give  a  fair  idea  of  the  amount  of  the  coarser  refuse  which 
finds  its  way  into  our  rivers. 

In  some  places  the  manufacturers  complain  of  the  foul  con- 
dition of  the  water  when  it  reaches  them.  Where  it  is  used  only 
for  power,  or  for  washing  horn,  it  is  not  necessary  that  it 
should  be  pure.  Occasionally  spring-water  is  used  for  boil- 
ers, as  the  water  of  the  river  is  too  much  polluted  for  that 
purpose.  In  Fitchburg,  at  one  of  the  paper  mills,  the  water 
is  filtered  before  it  can  be  used ;  at  one  of  the  woolen  mills 
it  is  fit  for  dyeing  dark  but  not  light  colors  ;  at  another  woolen 
mill  there  is  serious  complaint  of  the  condition  of  the  water. 
Below  the  works  of  the  carpet  company  in  Clinton  the  water 
is  so  fouled,  by  the  gas  works  and  by  the  scourings  of  wool,  as 
to  be  a  source  of  the  greatest  discomfort,  if  not  of  actual  ill 
health,  to  the" mill  operatives  below  and  to  a  large  part  of  the 
town. 

It  will  be  seen,  too,  that  foul  or  very  offensive  water,  in 
the  course  of  a  few  miles,  loses  its  unsightly  apjoearance 
altogether  when  not  more  concentrated  than  in  the  worst 
parts  of  the  Nashua.  Filthy,  or  at  least  turbid,  pretty  much 
through  its  whole  course  in  Fitchburg,  it  is  quite  clear  before 
reaching  Leominster.  The  freshets  of  spring  and  autumn, 
too,  scour  out  the  river-bed  so  efiectually  as  to  prevent  any 
serious  accumulation  of  deposits  from  year  to  year;  and, 
indeed,  in  some  places,  the  great  amount  of  earthy  matter 
brought  down  in  the  stream  at  such  times  forbids  the  use  of 
the  water  for  manufacturing  purposes. 
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At  the  time  this  examination  was  made, the  river  was  rather 
high;  so  that  the  noticeable  amount  of  pollution  of  the 
streams  was  much  less  than  it  would  be  in  the  latter  part  of 
summer.  The  mills,  however,  were  in  fuller  operation  than 
can  be  the  case  when  the  water  is  very  low,  although  the 
depression  in  business  had  caused  a  few  to  run  only  a  part  of 
the  time. 

Saw  mills  are  not  included  in  the  tables  just  given,  although 
designated  on  the  map.  They  employ  very  few  men,  and 
their  only  refuse — sawdust — is  very  easily,  and  should  always, 
be  kept  out  of  the  streams. 
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Table  IV. — -Summary  gf  Manufactories.* 


Ko.  of  Hands 
Employed. 


Woolen  Mills, 

Shoddy  Mills 

Cotton  Mills,  .... 
Paper  Mills,    .... 
Edge-tool  and  Machine  Works, 
Comb  [Manufactories, 
Tanneries,       .... 
Chair  and  Tub  Manufactories, 
Leather-Board  Mills, 
Flour  Mills,     .... 
Gas  Works,     .... 
Linen  Mill,      .... 
Wood-Pulp  Mill,     . 
Cotton  and  Shoddy  Mill, 


Total, 


6,443 


•  Including  3  paper  mills,  1  cotton  mill,  1  worsted  mill,  and  1  scythe  manufactory  not  in  operation. 

Pollution  from  Mills. 

The  character  of  the  pollution  from  the  various  trades  was 
given  fully  in  the  last  report,  so  that  only  a  brief  statement 
will  be  made  with  regard  to  them  here. 

Woolen  Mills. — The  chemicals  used  are  reported  this  year 
to  be  chiefly  soap,  soda-ash,  sal-soda,  chloride  of  lime,  alum, 
blue  vitriol,  sulphuric  acid,  oxalic  acid,  indigo,  logwood,  fustic, 
and  a  few  other  coloring  matters.  Urine  and  dung  are  not  now 
so  much  used  as  formerly.    The  chief  sources  of  pollution  are  : 

I.  The  "wool  suds,"  consisting  of  soap  or  alkali  and  water, 
with  the  grease,  waxy  substance,  and  dirt  removed  from  the 
wool, — a  highly  ofiensive  mixture,  and  constituting  about  nine- 
tenths  of  the  waste.  2.  The  "waste  liquor"  from  the  dye-vats, 
a  concentrated  fluid  containing  alum  and  coloring  matters^ 
which  discolors  streams,  but  does  much  less  harm — in  fact, 
to  some  degree,  neutralizes  the  evil  done  by  the  animal  refuse. 
3.  The  water  used  in  washing  the  dyed  goods,  and  containing 
dyestufis  in  small  quantities,  with  a  little  glue  and  soap — not 
a  source  of  serious  harm. 

'A  comparative  anal^^sis  of  these  three  waste  fluids  is  given, 
as  follows,  in  the  third  report  of  the  Second  Rivers  Pollution 
Commission  of  England ;  the  results  are  expressed  in  parts 
per  100,000 :— 
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Cotton  Mills. — In  washing,  bleaching,  printing,  and  dyeing 
calico,  most  of  the  materials  used  find  their  way  into  the 
streams,  as  only  a  small  quantity,  consisting  of  starch  and 
coloring  matter,  remains  in  the  cloth.  The  substances  used 
are  madder,  garancine  (prepared  madder),  peachwood,  log- 
wood, sumach,  starch,  gum,  dung,  sulphuric  acid,  muriatic 
acid,  soda-ash,  "bleaching  powders,"  lime^  soap,  arsenate  of 
soda,  bichromate  of  potash,  acetate  of  lead,  and  some  other 
dyes  peculiar  to  different  houses,  and  kept  more  or  less  secret. 
From  such  coarse  substances  as  madder  and  logwood,  the 
amount  of  refuse  is  very  great,  but  they  are  not  now  so  much 
used  as  the  coloring  matters  extracted  from  them.  In  bleach- 
ing, the  amount  of  pollution  to  the  streams  is  not  great,  and 
consists  chiefly  of  alkaline  and  soapy  liquors,  with  some  of 
the  salts  of  lime,  mostly  insoluble,  and  soon  subsiding  in  the 
form  of  a  heavy  precipitate.  If  the  cotton  is  scoured  and 
washed  before  use,  the  soapy  and  alkaline  refuse  is  consider- 
able. Dyeing,  printing,  and  scouring  are  not  done  in  many 
of  the  mills  included  in  this  examination. 

Pa/per  Mills. — Soda-ash,  lime,  chloride  of  lime,  alum,  and 
sulphuric  acid  are  used.  The  processes  which  pollute  the 
streams  are  the  cleansing, while  dry,  of  the  dirty  rags  of  which 
some  of  the  paper  is  made ;  boiling  the  vegetable  fibre  or 
rags  into  pulp  with  alkali  at  high  pressure,  forming  a  soapy 
refuse,  which  is  offensive  to  smell,  and  one  of  the  most  pollute 
ing  fluids  which  is  passed  into  the  streams ;  washing  this 
substance;  bleaching  with  soap  and  lime,  and  in  some  cases 
coloring  largely  by  means  of  arsenical  and  aniline  dyes. 
Where  paper  is  used  as  the  raw  material,  and  no  coloring  is 
done,  of  course  the  amount  of  refuse  is  small ;  and  of  the 
expensive  dyes  very  little  is  wasted  at  best. 

Comb  manufactories  discharge  into  streams  chiefly  wash- 
ings from  horns  or  hoofs,  containing  a  certain  amount  of 
animal  matter.  They  are  not  represented  as  being  serious 
evils. 

Tanneries  have  a  considerable  amount  of  waste  in  lime, 
hen-manure,  and  animal  matter  (^.  e.,  the  washings  or  scrapings 
from  the  hides) ,  forming  a  highly  .offensive  compound.  The 
spent  "bark-liquor"  does  very  little  harm.  In  fact,  that 
and  the  iron  salts  "disinfect,"  in  a  considerable  degree,  the 
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other  refuse.  The  hair  and  "  fleshings  "  are  now  universally 
saved. 

Leather-Board  Mills. — Lime  and  sulphuric  acid  are  used 
in  reducing  the  scraps  of  rope,  canvas,  leather,  etc.,  to  the 
suitable  condition,  and  are  finally  wasted.  In  coloring, 
Venetian-red  (one-third  oxide  of  iron  and  two-thirds  sulphate 
of  lime)  and  Indian-red  (nearly  pure  red  oxide  of  iron)  are 
employed,  with  a  little  alum.  The  streams  are  very  much 
discolored  near  the  mills  when  the  refuse  is  discharged,  but 
soon  become  nearly  clear,  as  the  matter  is  mostly  insoluble, 
and  readily  settles. 

Shoddy  Mills. — There  are  two  in  Holden ;  and  in  West 
Boylston  one  cotton  mill  has  a  department  for  this  work. 
They  are  not  represented  as  casting  any  matters  into  the 
river  from  the  processes  of  manufacture. 

One  linen  mill  (in  Leominster)  uses  cotton  yarn  and  flax 
tow  for  stock,  cleansing  and  bleaching  with  chloride  of  lime 
and  soda-ash. 

Gas  Works  need  not  pollute  streams  at  all.  The  tarry  and 
aramoniacal  refuse  which  they  usually  waste  is  ofiensive,  min- 
gles slowly  with  water,  and  is  noticeable  at  a  long  distance 
from  its  point  of  discharge.     It  can  be,  and  should  be,  saved. 

Works  for  the  manufacture  of  iron  and  ivooden  ware,  and 
flour  mills,  of  course,  do  not  need  consideration  in  this  con- 
nection. 

Saw  Mills  sometimes  most  needlessly  fill  up  the  river-beds 
with  accumulations  of  sawdust. 

There  are  no  chemical  works  on  the  Nashua  or  its  tributaries. 

Survey  of  the  JSfashua  Basin. 
Mr.  Clark's  account  of  the  basin  of  the  Nashua  Kiver  is  as 
follows,  dated  June,  1876  : — 

The  southernmost  branch  of  the  Nashua  River  rises  in  the  south- 
ern part  of  Holden,  where  there  are  two  small  woolen  mills  and  a 
cotton  mill.  The  stream  receives  but  little  pollution,  as  the  mills 
do  very  little  coloring  or  washing,  and  the  village  upon  it  has  a 
small  population.  Asnybumsket  Brook  rises  in  quite  high  land,  and 
flows  through  the  more  central  part  of  Holden,  a  village  of  about 
2,500  inhabitants,  receiving,  beside  the  refuse  from  the  woolen 
mills  and  one  or  two  tanneries  at  this  point,  the  drainage  from  a 
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few  of  the  houses.  The  soil  is  sandy,  and  absorbs  the  surface-water 
readily.  Quinepoxet  Brook  rises  in  the  high  land  of  Princeton,  and 
upon  it,  at  the  village  of  Ruralville,  are  a  small  woolen  and  a  cot- 
ton mill,  employing,  at  both,  about  80  hands.  The  water  of  these 
three  streams,  united  to  form  the  Quinepoxet  River,  has  a  rapid  fall 
as  it  flows  through  the  town  of  West  Boylston. 

Still  River  rises  in  the  high  and  broken  land  of  Princeton  and 
Sterling,  and  receives  only  the  surface-drainage  from  the  very  small 
villages  of  East  Princeton  and  "West  Sterling,  of  which  the  soil  is 
sand3\  At  Oakdale  (population  1,000),  in  West  Boylston,  Still 
River  joins  Quinepoxet  River,  to  form  the  south  branch  of  the 
Nashua,  and  gives  power  to  a  cotton  and  woolen  mill,  employing 
about  250  hands.  The  water  is  very  clear  and  light  in  color,  but, 
at  times,  is  discolored  below  the  mills  by  the  dyestuffs.  The  privies 
of  the  operatives  discharge  into  the  river. 

After  leaving  the  mills  at  Oakdale,  the  stream  flows  through  West 
Boylston  Centre  (population  about  3,000)  ;  it  is  used  by  the  cotton 
mills  at  that  place.  The  excrement,  the  only  refuse  from  both 
mills,  is  allowed  to  go  into  the  river.  The  sewage  from  the  houses 
about  the  lower  mill  is  carried  directly  to  the  land,  and  used  upon  it 
as  a  fertilizer.  The  village  is  very  favorably  situated  to  drain  into 
the  river,  and  the  surface-drainage  must  be  considerable  ;  the  soil  is 
suitable  for  filtering  such  drainage. 

In  the  town  of  Boylston,  the  river  affords  power  to  one  cotton 
mill.  In  the  next  three  or  four  miles,  the  fall  is  so  gradual  that  the 
power  is  not  used.  At  Clinton,  the  Lancaster  Cotton  Mills  have  a 
fall  of  28'.  Considerable  bleaching  and  coloring  is  done  at  this 
mill ;  and  the  refuse  from  these  processes,  with  the  excrement  from 
1,200  operatives,  goes  into  the  stream,  which  is  at  times  very  much 
discolored  as  it  leaves  the  mill ;  its, usual  appearance  in  summer  is 
not  that  of  clean  river-water.  Above  the  mills  the  water  is  clear, 
and  is  used  b}''  some  families  and  by  the  operatives  for  domestic 
purposes.  As  a  general  thing,  the  houses  about  the  mill  are  con- 
nected with  cesspools,  which  are  frequently  cleaned. 

About  forty  rods  lower  is  a  comb  manufactory,  employing  about 
150  hands.  The  only  refuse  from  it  is  the  water  in  which  horns  are 
washed,  with  some  lime  and  excrement  from  the  factory.  The 
water,  as  it  comes  to  the  place, is  noticed  to  be  impure,  but  causes  no 
inconvenience.  Not  far  below  this  manufactory  the  river  receives 
the  water  of  a  small  stream,  which  is  the  outlet  for  two  or  three 
ponds  south  of  Clinton.  The  dam  of  the  Clinton  Yarn  Company, 
which  is  on  this  stream,  about  one  mile  from  the  Nashua  River, 
causes  a  pond  to  be  made  in  about  the  centre  of  the  town,  which  is 
situated  on  surrounding  hills,  with  advantages  for  draining  into  this 
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basin.  The  Carpet  Company  are  located  above  the  pond,  and  have 
the  first  use  of  the  water  of  the  brook,  which,  in  its  natural  state,  is 
very  pure  ;  but,  as  it  leaves  the  manufactory,  where  it  is  used  for  dye- 
ing and  for  washing  large  quantities  of  wool,  it  is  dark  and  impure. 
This  pond,  situated  as  it  is  in  the  middle  of  the  town,  and  made  the 
receptacle  of  all  kinds  of  refuse,  is  the  source  of  intense  annoyance, 
if  not  the  cause  of  more  serious  troubles,  to  persons  living  in  the 
vicinity.  At  the  yarn  factory,  the  foul  gases  and  effluvia  render 
some  of  the  rooms  almost  uninhabitable ;  and  for  manufacturing 
purposes,  spring-water,  of  which  there  is  an  abundance  near  the  mill, 
is  necessarily  used.  These  springs  seem  to  be  supplied  from  the 
stratum  of  water-bearing  gravel,  which  underlies  a  portion  of  the 
town,  and  through  which  the  water  moves  with  such  considerable 
velocity  that,  where  cesspools  are  accidentally  placed  low  enough  to 
connect  with  it,  they  are  kept  constantly  clean.  Clinton  has  a 
population  of  6,781,  but  no  sj'stem  of  sewerage  ;  there  are,  however, 
two  or  three  sewers  brought  directly  into  the  pond,  into  which  the 
gas  works  also  discharge  a  good  deal  of  refuse.  "Water  will  prob- 
ably be  introduced  from  Sandy  Pond.  About  two  miles  south  of 
Clinton,  the  south  and  north  branches  of  the  Nashua  unite. 

The  southerly  tributary  of  the  north  branch  is  the  outlet  for 
Meeting-House  and  Wachusett  ponds,  supplies  power  to  two  paper 
mills  at  present  not  in  operation,  and,  in  its  course,  receives  the 
surface-drainage  of  Westminster  and  Wachusett  villages  (population 
400  and  150  respectively).  The  stream  is  joined  by  the  waters  of 
Whitman's  Brook,  which  rises  in  the  south-western  part  of  Ashburn- 
ham.  The  fall  of  the  latter  is  utilized  by  several  saw  mills  and 
chair  manufactories.  Both  of  these  streams  rise  in  quite  elevated 
country ;  along  their  courses  the  soil  is  sandy,  and  the  hills  are 
wholly  granite.  They  supply  power  to  several  paper  mills  and 
machine-shops  in  the  south-western  part  of  Fitchburg ;  the  pollu- 
tion from  the  latter  is  but  little,  while  from  the  former  it  is  sufficient 
to  color  the  water  as  it  leaves  the  mills,  and  to  render  it  unfit  for  use 
in  boilers. 

The  stream  which  comes  in  from  the  north  rises  in  Ashburnham, 
and  its  rapid  fall  affords  power  for  several  mills  at  Ashburnham 
Centre.  The  water  is  very  clear,  and,  as  it  is  comparatively  large 
in  volume,  is  not  perceptibly  changed  as  it  flows  through  the  village. 
Ashburnham  Centre  has  a  population  of  about  2,000 ;  the  land  is 
sandy  and  quite  steep  in  its  inclination  toward  the  stream.  In 
Fitchburg,  the  water  is  used  by  three  woolen  mills  and  two  paper 
mills,  all  situated  only  a  few  rods  apart.  The  upper  privilege, 
where  the  water  is  good,  is  used  by  a  small  woolen  mill  for  scour- 
ing and  dyeing,  and  at  times  the  effluent  is  discolored.     It  is  then 
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taken  by  two  paper  mills  manufacturing  about  four  tons  of  stock 
per  day  ;  the  woolen  mills,  still  lower,  complain  of  the  condition  of 
the  water  as  it  comes  to  them,  and,  as  the  volume  of  the  stream  is 
not  large,  the  impurity  is  particularly  noticeable  during  the  summer 
months. 

In  passing  through  the  city  of  Fitchburg,  the  Nashua  River 
(north  branch)  is  used  by  a  large  number  of  manufactories,  all  of 
which  turn  their  refuse  into  it.  The  city  has  a  population  of  about 
12,000,  and  is  supplied  with  water  from  Scott's  Brook.  No  sj^stem 
of  sewerage  has  been  completed ;  there  are,  however,  one  or  two 
brick  and  a  few  pipe  sewers  discharging  into  the  river.  A  bad  odor 
rises  from  the  river  at  times,  animals  refuse  to  drink  the  water,  and 
fish  have  almost  entirely  disappeared  from  this  portion  of  it.  The 
soil  is  largely  composed  of  sand  and  gravel.  The  hills  in  the 
vicinity  are  high  and  almost  wholly  of  granite. 

At  North  Leominster,  the  water  is  used  by  a  leather-board  mill, 
manufacturing  about  5,000  pounds  of  stock  per  day.  Upon  the 
high  ground  opposite  this  mill,  there  is  a  tannery  employing  75 
hands ;  and,  a  little  higher  up,  another  tanner}^,  belonging  to  the 
same  parties,  is  a  source  of  very  serious  annoyance,  as  its  refuse  is 
discharged  into  a  small  brook,  two  feet  or  less  wide,  and  running 
through  the  village  of  North  Leominster ;  fhe  surface-drainage  is 
not  here  very  great.  About  a  mile  lower,  the  river  receives  the 
water  of  Monoosnuc  Brook,  which  flows  through  Leominster  Centre 
(population  about  3,000).  The  town  is  supplied  with  water  col- 
lected in  a  reservoir  at  the  head  of  Morse  Brook,  and  the  sewers 
already  built  discharge  at  a  lower  point  into  that  stream  just  above 
one  of  the  dams.  The  town  sewage,  with  the  refuse  thrown  into 
the  water  by  the  manufactories,  will  necessitate  the  completion  of 
the  sewerage  system  already  proposed,  and  which  provides  for  a 
sewer  which  shall  intercept  the  smaller  street  sewers  and  have  its 
final  outfall  below  the  town. 

Two  miles  and  a  half  below  Leominster  Centre  is  a  linen  mill 
where  a  large  quantity  of  chloride  of  lime  is  used  in  bleaching ; 
the  refuse  runs  into  the  river  and  discolors  it  at  times.  A  leather- 
board  mill,  about  a  mile  below,  manufactures  1,200  pounds  of  stock 
per  day  ;  the  effluent  is  colored  by  the  Venetian-red  and  lime  used. 
At  the  cotton  mill,  a  mile  and  half  below  this,  the  water  is  in 
appearance  quite  clean,  and  of  light  color. 

From  the  point  where  the  north  and  south  branches  of  the  Nashua 
unite,  to  the  State  line,  the  fall  is  very  gradual ;  soil  sand3^ 

Catecunamug  Brook  rises  in  the  central  part  of  Lunenburg.  Its 
water  is  not  available  for  power  until  it  reaches  Shirley,  where  it  is 
used  by  a  paper  mill  and  three  cotton  mills.     The  refuse  from  the 
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paper  mill  discolors  the  water  a  little ;  the  excrement  from  the  cot- 
ton mills  and  the  houses  about  them  is  usually  collected  in  boxes 
and  removed  once  or  twice  a  year.  Upon  Bow  Brook,  which  flows 
into  one  of  the  ponds  in  the  Catecunamug,  there  is  a  small  leather- 
board  mill  by  which  the  water  is  colored  very  dark  red,  as  may  be 
observed  through  the  pond  and  to  some  distance  below.  The 
eflfiuent  lime,  sulphuric  acid  and  coloring  matter  are  said  to  have 
killed  the  fish  which  were  formerly  found  in  the  pond. 

Nonacanicus  Brook  joins  the  river  at  Ayer,  a  town  of  about  1,800 
inhabitants,  with  no  system  of  sewerage,  although  a  single  sewer 
has  been  built,  with  which  a  cheese  factory  and  a  few  houses  are 
connected ;  it  also  receives  the  surface-water  from  the  street.  A 
tannery  pollutes  a  pond  in  the  outskirts  of  the  town.  In  Harvard, 
upon  this  stream,  there  are  one  or  two  small  mills. 

Squanacook  Brook  rises  among  the  granite  hills  of  Ashby,  and 
flows  with  a  yery  gradual  fall  through  the  soil  of  Townsend  and 
Groton.  The  drainage  along  the  river  is  small,  and  the  greatest 
amount  of  refuse  is  from  two  paper  mills  in  Groton,  by  which  the 
water  is  colored  a  little. 

Nissitisset  River  rises  in  New  Hampshire,  and  joins  the  Nashua  in 
Pepperell.  Near  the  point  where  the  two  unite  are  a  cotton-batting 
and  a  leather-board  mfll.  Some  coloring  is  done  at  the  former,  and 
the  effluent  water  of  the  latter  is  colored  at  times. 

The  waters  of  the  Nashua  River  and  its  tributaries,  with  the 
exceptions  mentioned,  are,  so  far  as  appearance  goes,  in  a  good  con- 
dition, clear  and  light  in  color. 

Replies  of  Corresjpondents, 
Our  correspondents  report  as  follows  : — 

AsJiburnham. — The  height  of  land  between  the  Merrimac  and 
Connecticut  valleys  lies  in  this  town.  Our  ponds  and  streams  arise 
from  springs  within  our  limits  ;  and  we  have  no  large  manufactories 
which  produce  offensive  matters.  The  main  business  is  the  man- 
ufacture of  chairs  ;  a  small  amount  of  leather  dressing  is  done,  but 
there  is  no  complaint  of  pollution  of  waters  below.  This  village  is 
comparatively  thickly  settled — ground  hilly — and  it  would  be  an 
easy  matter  to  construct  sewers  under  the  principal  streets,  and, 
connecting  them  with  the  stream,  allow  all  waste  liquid  from  what- 
ever source  to  pass  off  through  them. 

AsJiby. — There  is  no  pollution  of  ponds  or  streams. 

Ayer. — There  is  no  pollution  except  of  a  pond  on  a  brook  flowing 
into  Nashua  River,  and  I  have  never  known  any  complaint.    I  have 
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not  noticed  any  appreciable  effect  in  the  stream.  Privies  are  univer- 
sally used,  and  are  not  by  any  means  properly  taken  care  of.  The 
soil  is  light,  sandy,  and  porous,  and  generally  well  drained. 

Bolton. — No  pollution  of  streams.  Night-soil  is  generally  carted 
off  once  a  j^ear. 

Boylston. — No  complaint  has  ever  been  made  of  pollution  of 
streams  in  Boylston. 

Clinton. — All  the  water  passing  the  dye,  gas,  and  wool-washing 
house?  from  the  carpet  company  is  contaminated,  of  dirt}'  color  and 
offensive  smell,  sure  death  to  fish,*  unfit  for  cattle  to  drink,  and  is 
collected  in  Quilt  Pond.f  I  would  suggest  that  the  pond  be  drained 
and  covered  up  for  the  health  of  the  citizens.  The  Lancaster  Mills 
are  on  a  branch  of  the  Nashua,  and  do  not  cause  enough  pollution 
to  affect  the  fish  one  mile  below. 

Here  is  a  pond  of  about  two  acres,  directly  in  the  heart  of  the 
town  (population,  6,781),  receiving  the  sewage  of  the  gas  works, 
and  also  the  carpet  company's  sewage  entire.  The  wool-wash  is 
immense,  and  being  largely  of  animal  matter,  the  stench,  when  the 
pond  is  down,  on  a  hot  day,  is  telling.  It  is  something  that  can  be 
remedied  by  using  a  covered  drain  ;  and  the  owners  of  the  pond  can 
be  bought  for  a  fair  sum.  I  will  agree  to  get  you  names  by  the 
thousands,  certifjang  that  a  nuisance  is  in  their  midst  and  should  be 
abated. 

Dunstable. — No  manufactories  in  our  town,  except  saw  mills  and 
a  grist  mill. 

Fitchburg. — The  water  of  the  Nashua,  in  passing  this  city,  is 
extensively  polluted  by  the  wash  of  nine  paper  mills,  four  woolen 
mills,  two  cotton  mills,  gas  works,  and  other  manufacturing  estab- 
lishments on  or  in  the  immediate  vicinity  of  the  stream.  The  water 
presents  a  dirty  appearance,  and  people  generally  shrink  from  bath- 
ing in  it.  It  receives  the  whole  sewage  of  the  city,  so  far  as  sewage 
is  disposed  of  at  all.  The  main  sewer  discharges  into  it  at  a  point 
not  far  below  the  thickly  settled  portion  of  the  city.  Punch  Brook 
is  used  for  sewage  purposes,  and  discharges  into  the  Nashua  about 
in  the  centre  of  our  population.  All  the  chemicals  employed  in 
paper  mills  and  different  manufacturing  establishments — excrement, 
dj'estuffs,  etc.,  and  street  washings — find  their  way  directly  into 
the  stream.  The  extent  of  the  pollution  is  great.  The  color  of  the 
water  is  materially  changed  in  its  whole  course  through  the  cit}"" 
during  low  water.  I  have  seen  the  water  in  a  small  canal  below  a 
woolen  mill,  of  almost  inky  blackness,  so  as  visibly  to  affect  the 
main  current  some  distance  below  in  the  main  stream.     The  river  is 

♦  Eels  even  are  killed.  t  Formed  by  the  dam  of  the  yarn  company  below. 
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but  little  used  by  manufacturers,  except  as  a  motive  power.  I  have 
heard  complaints  of  the  offensiveness  of  the  water  on  account  of 
sewage-contamination  at  the  outlet  of  the  sewer,  and  by  those  in 
Punch  Brook.  I  know  of  no  practicable  way  of  getting  rid  of  our 
sewage,  except  to  discharge  it  into  the  Nashua  Eiver,  and  thus  pol- 
lute the  stream.  That  work  has  already  been  done  by  the  manu- 
factories. I  think  the  outlet  of  our  sewer  should  have  been  carried 
farther  down  stream. 

Groton. — We  have  two  paper  mills  and  one  leather-board  mill  in 
the  town,  employing  in  all  90  hands.  The  lime-bleaching  material 
and  excrement  from  the  cotton  mills,  and  alum  and  Venetian-red 
from  the  leather-board  mill,  go  into  the  river.  The  color  or  smell 
of  the  water,  a  short  distance  below,  is  not  affected.  It  is  thought 
to  have  no  material  influence  on  fish.     Cattle  drink  it  readily. 

Harvard. — No  complaints  ;  the  town  is  naturally  drained. 

Lancaster. — In  the  leather-board  mill,  500  barrels  of  Venetian-red, 
250  carboys  of  sulphuric  acid,  and  160  barrels  of  lime  are  used 
annually,  a  combination  which  must  be  destructive  to  fish  and  inju- 
rious for  all  domestic  purposes.  The  south  branch  of  the  Nashua 
has  been  made  destructive  to  fish  by  the  sewage,  mills,  and  gas 
works  of  Clinton.  It  is,  in  my  opinion,  none  too  soon  that  this 
wholesale  poisoning  of  our  rivers  and  streams  should  be  checked. 

Leominster. — The  drainage  from  a  tannery  at  the  north  village 
is  dark  in  color  and  highly  ofiensive  to  smell,  particularly  in  the 
evening  and  night.  Many  of  the  inhabitants  have  complained  of 
the  offensiveness  of  the  small  stream  running  down  from  the  tan- 
nery through  the  village. 

Lunenburg. — No  trades-pollution.  The  surface  of  this  town  is 
somewhat  hilly,  with  no  large  tracts  of  marshy  grounds.  Still,  if 
that  thorough  drainage  of  our  moist  lands  which  our  agricultural 
interest  demands  should  be  made,  the  general  healthfulness  of  the 
citizens  would  thereby  be  promoted. 

Pepperell. — The  pollution  here  consists  of  all  the  filth  arising  from 
the  manufacture  of  paper  at  four  mills  ;  but  there  are  no  complaints. 

Princeton. — No  pollution  from  trades  or  town  sewage. 

Shirley. — On  the  Catecunamug,  there  is  a  mill  for  the  manufacture 
of  "  leather  board,"  at  which  they  use  a  red  mineral  coloring  matter, 
which  at  times  colors  the  whole  stream.*  I  think  it  drives  the  fish 
from  the  stream.  Lime  is  used  also  to  some  extent.  The  above 
will  also  apply  to  some  extent  to  the  Squanacook,  another  tributary 
of  the  Nashua,  which  forms  a  portion  of  the  boundary  line  between 
this  town  and  Groton.    The  water  is  at  times  wholly  unfit  for  cattle 

*  This  is  a  mere  brook,  a  couple  of  feet  wide. 
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to  drink.  In  the  case  of  the  Catecunamug,  the  oifensive  matter  is 
introduced  into  the  stream  in  this  town ;  but  a  portion  of  the  lime 
and  coloring  matter  in  the  Squanacook  comes  from  Groton. 

All  the  streams  passing  through  this  town  empty  into  the 
Nashua  River.  On  the  south  is  a  stream  called  "  Bow  Brook," 
having  its  source  in  Fort  Pond  in  Lancaster ;  on  this  stream,  in 
Shirley  South  Village,  is  a  mill  for  the  manufacture  of  leather  board  ; 
at  a  short  distance  below,  the  stream  unites  with  Catecunamug 
Brook,  which  has  its  source  about  five  miles  above,  in  Whaloam 
Pond  in  Lunenburg.  On  the  latter  stream  is  a  mill,  used  till  recently 
in  the  manufacture  of  paper ;  on  the  union  of  these  two  are  three 
cotton  mills  and  one  saw  mill, — distance  to  the  Nashua  Piver  about 
two  miles.  The  leather-board  mill  uses  from  two  to  three  hundred 
pounds  of  red  clay  daily, — nothing  else,  I  am  informed  by  the  agent. 
The  material  used  in  the  manufacture  of  the  board  is  mainly  the 
waste  from  boot  and  shoe  factories.  The  clay  is  the  coloring  mat- 
ter, though  I  am  told  that  about  one-third  of  it  is  incorporated  in 
the  article  manufactured.  The  articles  used  in  cleansing  and  bleach- 
ing the  rags,  ropes,  etc.,  of  which  the  paper  is  made,  are  chloride  of 
lime  and  soda-ash,  say  one  hundred  pounds  dail}'-.  The  cotton  mills 
run  14,000  spindles,  and  employ  some  300  persons  when  in  full 
operation.  To  each  mill  is  attached  a  water-closet  for  daily  use  ;  a 
large  part  of  the  sink-drains  of  those  living  near  the  streams 
empty  into  these  streams,  so  that  from  all  these  substances  there 
must  be  considerable  impure  matter  emptying  into  the  Nashua 
River  from  this  little  village.  There  is  a  stream  arising  in  the 
north-westerly  part  of  Lunenburg  and  passing  through  the  northerly 
part  of  this  town,  called  Mulplus  Brook,  on  which  there  are  several 
saw,  grist,  and  lumber  mills.  On  the  north  of  the  town  is  the 
Squanacook  River,  a  tributary  of  the  Nashua  ;  on  this  is  a  leather- 
board  mill  of  much  greater  capacity  than  the  one  first  described ; 
but,  as  this  is  partly  in  Groton,  I  will  add  nothing  farther  in  regard 
to  it.  On  the  Mulplus  in  Lunenburg,  as  well  as  in  Shirley,  are 
several  mills  for  the  sawing  of  various  kinds  of  lumber.  For  many 
years  the  waste — the  sawdust — has  been  sent  adrift  in  the  stream, 
and  the  effect  has  been  not  only  to  much  obstruct  the  flow  of  water 
in  many  places,  but  to  nearly  destroy  the  brook-trout,  which  were 
formerly  abundant  in  it  and  in  the  tributary  brooks.  In  a  pond  of 
about  one  hundred  acres,  situated  below  the  paper  mill  on  Catecu- 
namug Brook,  sportsmen  say  pickerel  have  grown  scarce  since  the 
mill  began  to  be  used  for  such  purposes.  We  do  not  know  that  the 
sawdust  has  killed  the  trout  and  the  chloride  of  lime  the  pickerel, 
but  the  facts  as  stated  exist.  " 

Sterling. — ^No  trades-pollution ;   a  small  stream  and  a  low,  flat 
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meadow  receive  all  the  sewage  that  goes  from  the  central  village  ; 
and  it  remains  in  the  ditches  of  this  meadow,  there  not  being  any 
proper  outlet.     The  meadow  is  in  close  proximity  to  the  village. 

Townsend. — There  is  no  trades-pollution,  unless,  possiblj^,  from- 
decaying  sawdust,  of  which  there  are  large  quantities  in  our  river. 
I  have  often  noticed  that,  in  the  vicinity  of  the  largest  sawdust 
beds,  the  water  has  a  darker  look.  As  the  water  is  so  variable  as 
to  height,  there  must  be  a  decaj'  going  on  in  the  warm  season.  I 
never  knew  cattle  to  refuse  to  drink  from  the  river. 

West  Boylston. — There  is  some  trades-pollution,  but  it  is  so  small 
that  it  cannot  be  detected  in  the  water  by  smell  or  taste. 

Westminster. — We  are  situated  on  the  height  of  land  north  of 
Wachusett  Mountain.  Our  drainage  and  sewerage  are  natural,  and 
we  have  no  trouble  at  all  from  those  imperfections  found  in  lower 
towns. 

Summary  of  Survey. 

It  is  evident  that  there  is  not  marked  oflfensiveness  in  many 
places.  In  fact,  a  single  woolen  mill,  discharging  its  refuse 
into  the  River  Aire  in  England,  employs  nearly  three-fourths 
as  many  operatives  as  the  whole  of  the  manufactories  in  the 
Nashua  Basin  in  Massachusetts,  and  uses,  annually,  320,000 
pounds  of  logwood  and  similar  dye  wares  ;  15,000  pounds  of 
chloride  of  lime,  ammonia,  and  oil  of  vitriol ;  40  to  50  tons  of 
Gallipoli  oil;  700,000  pounds  of  soap;  and  14,000  tons  of 
coal.  It  would  be  within  bounds,  too,  probably,  to  say  that 
the  sewage  of  less  than  10,000  people  is  cast  directly  into 
the  Nashua  and  its  tributaries  within  the  State  ;  but  in  a  few 
places  the  pollution  is  so  great  as  to  demand  interference. 

In  Shirley  and  Townsend  there  is  complaint  of  the  obstruc- 
tion of  streams  from  sawdust  accumulating  in  their  beds, 
after  having  been  thrown  out  from  the  mills,  a  difficulty  most 
easily  avoided. 

The  evils  in  the  drainage  of  Sterling  are  purely  of  a  local 
character. 

The  inhabitants  of  North  Leominster  have  to  shut  their 
windows  at  times  to  keep  out  of  their  houses  the  vile  odors 
from  the  brook,  contaminated  by  a  tannery  in  that  village ; 
but  the  population  is  sparse,  and  it  is  not  positively  known 
that  any  serious  ill  health  has  been  caused. 

In  Leominster  Centre,  the  only  sewer  of  the  town  empties 
into  a  mill-pond,  which  catches,  also,  to  some  ext^ent,  the 
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insoluble  refuse  from  the  mills  above  it,  aud  a  nuisance  is  the 
natural  result ;  but  it  has  not  yet  given  rise  to  much  serious 
complaint. 

Nookagee  Brook,  in  Fitchburg,  is  black  and  filthy,  but  not 
stinking.  The  stream  has  a  rapid  fall  over  a  bed  rocky  in 
its  upper  part,  and  is,  immediately  on  its  junction  with  the 
main  stream,  diluted  with  so  large  a  quantity  of  water  as  to 
lose,  to  a  considerable  degree,  its  unsightly  appearance  after 
flowing  a  half-mile.  Through  the  city  the  river  is  rather  dark 
and  sometimes  turbid,  but  not  often  really  foul-sraclling,  as 
is  shown  also  by  chemical  examination.  Punch  Brook,  how- 
ever, a  shallow  stream,  hardly  a  couple  of  feet  wide,  as  it 
passes  through  the  more  thickly  inhabited  part  of  Fitchburg, 
is  defiled  by  the  privies,  water-closets,  etc.,  on  its  banks, 
thus  creating  a  nuisance  with  which  it  will  be  difiicult  to  deal 
satisfactorily  unless  filth  is  kept  entirely  out  of  the  stream ; 
for,  during  freshets,  several  hundred  times  a,s  much  water 
passes  through  it  as  in  time  of  drought.  The  main  sewer 
discharges  lower  still,  but  quite  near  the  city.  At  present 
the  amount  of  sewage  is  small ;  at  times  it  has  hardly  even 
any  color.  But  if  the  whole  refuse  of  the  houses  is  ever  dis- 
charged at  this  point,  it  is  pretty  sure  to  cause  more  or  less 
complaint  in  the  future. 

In  Clinton  a  serious  source  of  ofience  is  in  Quilt  Pond,  in 
the  very  centre  of  the  town,  which  is  not  only  polluted  by 
the  refuse  of  the  carpet  mills  and  gas  works,  aud  by  the  sew- 
age of  the  town  itself,  but  is  a  veritable  settling-tank,  dammed 
by  the  mill  of  the  yarn  company  below,  and  placed  by  nature 
in  the  bottom  of  a  deep  valley.  Of  course  the  inhabitants 
suffer  from  the  stenches,  some  having  removed  from  the  vicin- 
ity ;  and  the  water  is  valueless  to  the  yarn  company  except 
for  power.  Even  for  this  latter  purpose,  its  supply  is  so  un- 
certain that  steam  is  chiefly  used.  The  evil  has  been  greater, 
too,  during  the  past  summer,  from  the  fact  that  the  destruc- 
tion of  the  carpet  company's  dam  opened  a  new  course  for  the 
stream  below,  so  that  now  Quilt  Pond  has  not  even  the  benefit 
of  the  overflow  of  the  dam  to  partially  flush  it.  In  this  case 
there  are  several  interests  to  consult  and  several  parties  to 
blame.  The  carpet  company  empty  a'  large  amount  of  vile 
stuff  into  the  stream,  and  the  town  adds  to  the  pollution  by 
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their  sewer  and  their  surface-drainage ;  but  both  of  these 
might,  perhaps,  pass  off  without  causing,  a  serious  nuisance 
were  they  not  caught  and  kept  by  the  dam  of  the  yarn  com-' 
pany.  It  is  easy  to  see  where  and  how  a  simple  remedy 
could  be  effected,  but  there  will  naturally  be  some  question  as 
to  who  shall  bear  the  brunt  of  the  cost. 

Chemical  Examinations. 
The  following  tables  give  the  results  of  the  examinations 
by  Prof.  Nichols.  In  Table  VI.,  the  condition  of  the  river  is 
shown  in  Nos.  1  to  14,  when  it  was  at  moderate  height ;  in 
Nos.  15  to  29,  at  its  lowest  summer  flow,  and  in  Nos.  30  to 
40,  at  low  summer  flow.  Tables  VIII.  and  IX.  are  compiled 
from  Table  VI.  Prof.  Nichols's  notes  arc  as  follows.  His 
methods  of  analysis  were  fully  given  on  page  174  of  the 
seventh  report. 

Massachusetts  Institute  of  Technology,  ) 
NoYember  3,  1876.         ] 

Dr.  Chakles  F.  Folsom,  Sec'y  of  the  State  Board  of  Health. 

Dear  Sir  : — I  present,  herewith,  the  report  of  the  examination  of 
the  specimens  of  water  from  the  Nashua  River  Basin  received  at 
several  different  times.  Those  included  in  Nos.  1  to  14, 1  assisted, 
mj'self,  in  collecting.  The  others  were  collected  by  yourself,  and 
received  by  me  in  sealed  demijohns,  apparently  in  good  order. 
With  reference  to  the  results  of  the  chemical  examination,  I  may 
say,— 

No.  5  (Quilt  Pond)  was  very  foul.  The  water  was  covered  with 
an  oily  scum.  The  large  amount  of  ammonia  is  no  doubt  due  in 
part  to  the  gas  works  which  drain  into  the  pond,  and  is  an  under- 
estimate of  the  amount  in  the  water  when  collected,  as  the  ammonia 
was  continually  escaping.  In  fact,  exposure  to  the  air  during  the 
process  of  filtering  caused  a  considerable  decrease  in  the  amount  of 
ammonia.  In  addition  to  the  gas  works  residue,  there  was  evidence 
of  other  contamination,  of  an  animal  character,  of  the  nature  of 
grease  and  soap,  no  doubt  coming  from  the  carpet  factor}^ 

No.  7  (Tannery  Brook,  North  Leominster)  was  the  foulest  of 
the  examples  examined.  It  had  an  odor  of  sulphuretted  hydrogen, 
and  contained  much  animal  matter.  No.  8,  taken  lower  down  on 
the  same  brook,  was  not  as  bad  as  No.  7,  and  quite  clear  to  the  ej-e, 
but  still  was  verj^  foul,  as  the  chemical  examination  shows. 

With  reference  to  the  remaining  waters  [of  Nos.  1  to  14 J,  it  may 
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be  said,  that,  owing  to  recent  rain,  the  river  above  the  Lancaster 
Mills,  as  well  as  below,  appeared  somewhat  turbid ;  the  amount  of 
suspended  matter  was,  however,  very  slight,  and  in  a  small  quan- 
tity of  the  water  hardly  perceptible.  Therefore,  the  distinction 
between  "filtered"  and  "unfiltered"  has  no  significance,  as  far  as 
the  "  solid  residue"  is  concerned,  in  the  case  of  Nos.  1-4,  6,  9-11, 
13,  14.  No.  12  was  considerably  polluted,  as  was  evident  from  its 
appearance  and  from  the  chemical  examination,  and  the  river  was  in 
scarcely  better  condition  below  Fitchburg  (No.  13).  Further  down 
on  the  stream,  however,  there  was  a  manifest  improvement  (No.  14). 

Of  the  waters  received  September  14-16  (Nos.  15-29),  no  one 
had  sufficient  suspended  matter  to  make  its  determination  of  any 
moment.  They  were  all  slightly  colored,  but  not  to  a  marked 
degree. 

Of  the  waters  received  October  10,  No.  31  was  quite  foul.  The 
water  was  quite  turbid,  and,  even  after  filtration  through  paper,  was 
somewhat  opalescent.  The  suspended  matter  submitted  to  micro- 
scopical examination  showed,  besides  some  particles  of  mineral 
matter  and  cotton  and  linen  fibres  (due,  I  presume,  to  paper  mills 
above),  a  considerable  number  of  filamentous  algse  of  the  genus 
Leptothrix,  the  growth  of  which  was  no  doubt  induced  by  the  decay- 
ing vegetable  matter.  The  water  was  strongly  alkaline,  and  con- 
tained a  marked  amount  of  sulphate  of  lime. 

Nos.  32,  33,  and  34  were  similar  to  No.  31,  although  much  less 
foul  and  containing  less  matter  in  suspension ;  No.  34  havino-,  in 
fact,  almost  none.  No.  35  was  quite  difierent  from  the  others, 
as  appears  plainly  in  the  table.  No.  36  was  very  foul,  and 
evidently,  judging  from  the  odor  and  from  chemical  examina- 
tion, received  the  drainage  from  gas  works.  The  water  smelt 
strongly  of  coal-tar ;  it  was  very  alkaline,  and  contained  so  much 
ammonia  that  it  fumed  when  brought  into  the  neighborhood  of 
chlorhydric  or  niti'ic  acid.  A  part  of  this  ammonia  escapes  as  free 
ammonia  or  carbonate  during  the  evaporation.  The  remainder  is 
driven  ofi*  as  ammonium  salts  when  the  residue  is  burned,  and  this 
accounts  for  the  large  amount  of  "  Organic  and  Volatile  Matter." 
The  water  contained,  also,  a  trace  of  sulphuretted  hj^drogen  (or 
rather  of  sulphide  of  ammonium) . 

Of  the  waters  received  October  31,  Nos.  39  and  40  were  clear, 
and  but  slightly  colored.  Nos.  37  and  38  were  turbid,  had  a  bad 
odor,  and  showed  evident  signs  of  refuse  matter.  No.  37  resembles 
other  specimens  from  the  same  locality.  No.  38  is,  in  fact,  dilate 
sewage. 

With  reference  to  the  acidity  or  alkalinity,  I  did  not  observe  any- 
thing of  note  except  in  the  foul  waters  noted,  where  the  alkaline 
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reaction  was  very  strong.  I  did  not  observe  any  case  where  there 
was  acidity  (except  that  due  to  the  carbonic  acid  in  solution).  I 
think  it  very  seldom,  unless  near  to  chemical  works,  that  we  should 
be  at  all  likely  to  find  an  acid  reaction,  although  in  the  Taunton 
Valley  we  did  once  find  it  so  below  some  iron  works. 

In  reply  to  your  question  concerning  the  significance  of  chemical 
examinations,  I  would  say  that  it  has  always  been  felt  that  the  most 
important  point  in  the  examination  of  a  water  is  to  determine  as  far 
as  possible  the  nature  and  amount  of  the  organic  matter  present.  One 
of  the  oldest  methods  is  to  determine  the  loss  onignition.  The  solid 
residue  left  by  evaporation  is  heated  to  destroy  the  organic  matter, 
and  the  loss  noted.  If  a  water  contains  little  carbonate  of  lime  and 
only  a  small  amount  of  nitrates  and  chlorides,  this  determination  is 
not  without  value,  and  it  is  quite  universally  the  custom  in  this 
country  to  make  it  and  to  tabulate  the  result  as  "  organic  and  vola- 
tile matter."  I  have  included  these  results  in  my  tables.  Conscious 
of  the  defects,  and,  in  some  cases,  the  absolute  worthlessness  of  this 
determination,  chemists  have  tried  to  devise  other  means  of  reaching 
an  idea  of  the  organic  matter  present.  One  which  has  been  for  a 
long  time  in  use  is  to  oxidize  the  organic  matter  by  means  of  per- 
manganate of  potash,  and  to  tabulate  the  amount  of  oxygen  thus 
required.  Some  German  chemists  are  in  the  habit  of  multiplying 
the  amount  of  oxygen  by  five,  and  calling  the  result  "  organischer 
Substanz."  This  is  entirely  empirical,  and  in  peaty  waters  abso- 
lutely inapplicable,  and  it  appears  better,  in  all  cases,  to  state  sim- 
ply the  amount  of  oxygen.  The  truth  is,  we  know  very  little  of 
the  nature  of  the  organic  matter  in  natural  water,  and  it  is  impossi- 
ble by  anj- means  to  state  the  exact  amount ;  and  if  it  were  possible, 
we  should  still  be  in  the  dark  as  to  the  kind, — a  small  amount  of  one 
kind  being  of  more  significance  than  a  large  amount  of  another 
kind.  Feeling,  however,  that  it  is  to  the  nitrogenous  organic  matter 
that  the  most  importance  attaches,  Frankland  burns  the  residue  of 
evaporation  with  the  idea  of  determining  the  amount  of  ("organic") 
nitrogen  and  carbon,  and  the  relative  proportion  in  which  they  exist 
in  the  organic  matter  present.  While  the  method  is  much  the  most 
troublesome  and  difficult  of  those  in  common  use,  it  is  a  question 
whether  the  results  are  proportionately  valuable,  as  they  are,  after 
all,  even  if  perfectly  accurate,  like  all  other  determinations  of  the 
organic  matter,  simply  comparative,  and  having  no  fixed  and  absolute 
significance. 

Most  bodies  containing  nitrogen,  if  heated  with  a  strongly  alka- 
line solution  of  permanganate  of  potash,  give  off  a  certain  amount 
of  their  nitrogen  as  ammonia.  This  amount  is  constant  for  &ny  one 
substance,  but  different  organic  substances  disengage  a  different 
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amount  of  ammonia.  The  ammonia  obtained  by  this  treatment  is 
called  " albuminoid  ammonia"  because  the  nitrogenous  bodies  from 
which  it  is  derived  are  regarded  as  being  in  some  sense  of  the 
nature  of  albumin. 

Natural  waters  vary,  of  course,  in  the  amount  of  organic  matter 
the}'^  contain ;  a  river  like  the  Merrimac  and  one  like  the  Taunton 
being  very  different,  and  to  use  the  determination  as  an  index  of 
pollution  we  must  know  the  character  of  the  water.  A  well-water 
should  give  almost  none,  while  a  peaty  water  would  give  consider- 
able, as  peat  contains  considerable  nitrogen  in  combinations  some- 
what readily  destroyed.  It  follows  that  while  the  results  of  any  one 
chemist  are  comparable  among  themselves,  they  cannot  be  com- 
pared exactly  with  those  of  some  one  working  by  different  methods. 
Other  determinations  have  been  made  of  English  waters,  although 
all  the  analyses  made  by  the  last  Elver  Pollution  Commission  have 
been  made  by  Frankland's  methods. 

Yours  respectfully, 

"Wm.  Eipley  Nichols. 
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Table  VII. — Appearance  and  Locality  of  Samples  in  the  previous 

Table. 


Appearance. 


Locality. 


Clean,    . 

Dark,  but  not  foul. 

Dark,  but  not  foul. 

Clean,     . 

Foul  and  stinking, 

Nearly  clear, . 
Very  foul. 
Foul,      . 

Clear,  . 
Clear,  . 
Clear,  . 
Almost  clear, 

Dark  and  turbid,  . 
Clear,     . 

Dark  and  turbid,  . 
Clear,     . 

Clean,    . 

Clean,    . 

Discolored,  . 
Clean,  . 
Clear,  . 
Clear,  • 
Clear,  . 
Nearly  clear, . 
Clean,  . 
Clean,    . 

Dark  and  peaty,    . 
Not  bad, 
Not  bad. 

Dirty,  but  not  foul. 
Filthy,   . 

Somewhat  turbid, . 
Less  turbid,  . 
Dark,     . 
Clear,     . 
Very  foul. 

Foul  and  turbid,   . 

Very  foul. 
Very  clear,    . 
Very  clear,    . 


Clinton,  above  Lancaster  mills. 

Clinton,  below  Lancaster  mills,  at  first  railroad  bridge, 

left  side  of  stream. 
Clinton,  same  as  No.  2,  at  right  side  of  stream. 
Clinton,  below  comb  factory. 
Clinton,  Quilt  Pond  in  the  centre  of  the  town,  into  wlj^ch 

the  carpet  mills  and  gas  works  drain. 
Clinton,  mill  pond  above  carpet  mills. 
N.  Leominster  Brook,  one-quarter  mile  below  tanneiy. 
Same  as   No.  7,  one-half  mile  lower,  where  the  brook 

enters  the  river. 
Leominster,  above  upper  comb  factory. 
Leominstei',  below  all  factories. 

Fitchburg,  Nookagec  Brook,  above  upper  woolen  mill. 
W.  Fitchburg,  below  junction  of  Nookagee  Brook  and 

river. 
Fitchburg,  at  railroad  bridge,  above  sewer  mouth. 
South  Fitchburg,  below  scythe  shop. 
Middle  of  railroad  bridge,  below  Lancaster  mills. 
North  Branch  Nashua  River,  one-quarter   mile   above 

junction. 
Nashua  River,  twenty  rods  below  junction  of  North  and 

South  branches. 
South  Branch   Nashua  River,  one-quarter  mile   above 

junction. 
North  Branch,  just  below  shoe  shank  manufactory. 
North  Branch,  ten  rods  below  cotton  mills. 
Catecunamug  Brook,  one-quarter  mile  below  all  mills. 
Nashua,  just  below  junc'n  with  Squanacook,  left  side. 
Nashua,  just  below  junc'n  with  Squanacook,  right  side. 
Nashua,  just  below  Pepperell. 
Nissitisset,  just  below  Pepperell. 
Nashua,  one-quarter  mile  before  State  line. 
Nissitisset,  one-half  mile  below  State  line. 
Nashua,  one-eighth  mile  before  entering  Merrimac,  below 

all  mills  and  gas  works,  one-eighth  mile  below  latter. 
N.  Branch  Nashua  River,  just  above  Nookagee  Brook. 
Nookagee  Brook,  just  above  Nashua  River. 
Below  junction  of  30  and  31,  same  as  12. 
Fitchbui-g  bridge,  at  upper  end  of  city  proper. 
Railroad  bridge,  at  lower  end  of  city,  same  as  13. 
Baker's  Brook. 
Drainage  of  gas  works,  a  few  feet  from  outlet  into  small 

pond. 
Fitchburg,  Nashua  River  below  Nookagee  Brook,  same 

as  12  and  32. 
Fitchburg,  Punch  Brook. 

"West  Fitchburg,  Nookagee  Brook,  above  all  dams. 
West  Fitchburg,  North  Branch,  above  all  dams. 
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The  samples  taken  below  Nashua  were  not  as  foul  in 
appearance  as  is  said  to  be  sometimes  the  case ;  but,  of 
course,  this  differs  from  time  to  time.  In  Fitchburg,  for  in- 
stance, three  samples  (12,  32,  and  37)  taken  from  the  same 
place,  but  at  different  times,  are  described  as  "almost  clear," 
"somewhat  turbid,"  and  "foul  and  turbid." 

Table  VIII.  (see  p.  56)  gives  a  general  sketch  of  the  river 
from  its  sources  to  its  final  discharge  into  the  Merrimac  Eiver, 
being  about  thirty-two  miles  from  the  latter  point  to  the  junc- 
tion of  the  north  and  south  branches ;  and  thence  eighteen 
miles  to  the  point  tJ  in  Fitchburg,  and  thirteen  to  Still  Eiver 
in  Boylston. 

In  Table  IX.,  a  few  of  the  worst  specimens  have  been 
placed  together  for  ready  comparison,  representing  the  con- 
dition of  the  water  in  those  few  places  where  it  was  found 
excessively  bad.  The  drainage  from  the  gas  works  at  Fitch- 
burg, although  very  foul,  passes  only  indirectly  into  the 
river,  much  of  it  only  after  percolating  through  sand  and 
gravel.  Most  of  the  ammonia,  too,  probably  escapes  into 
the  open  air. 
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The  Purification  of  Polluted  Streams. 

From  the  foregoing  tables,  it  is  seen  that  there  is  a  decided, 
but  not  excessive,  increase  in  the  amount  of  pollution,  as  the 
outlet  is  approached.  At  the  same  time,  it  is  evident  that  the 
processes  of  purification  go  on  rapidly.  It  should  be  remem- 
bered, however,  that  the  worst  and  most  dangerous  source  of 
pollution  to  rivers,  human  excrement,  is  found  in  the  Nashua 
at  the  present  time  only  in  very  small  quantities,  as  compared 
with  the  volume  of  the  river. 

The  conclusion  of  the  Rivers  Pollution  Commission  of 
England,  based  chiefly  upon  laboratory  experiments,  but  also 
partly  on  chemical  examination  of  small  streams  flowing 
through  densely  populated  regions,  and  therefore  constantly 
subject  to  polluting  substances,  and  so  long  accepted  as 
authoritative,  "that  there  is  no  river  in  the  United  Kingdom 
long  enough  to  efi^ect  the  destruction  of  sewage  by  oxidation," 
is  certainly  not  fully  borne  out,  so  far  as  the  Nashua  River  is 
considered,  by  the  results  which  we  have  got.  Our  deductions, 
too,  are  confirmed  by  the  results  of  many  examinations  by 
M.  Dumas  of  the  River  Seine,  beginning  above  the  city  of 
Paris  and  extending  to  Rouen  some  one  hundred  miles  lower. 
The  French  method  of  analysis  diflers  from  that  in  common 
use  in  England  and  this  country,  and  consists  chiefly  in  deter- 
mining the  amount  of  free  oxygen  present.  Of  course,  the 
oxygen  would  be  rapidly  used  up  by  any  putrescible  matter 
coming  in  contact  with  it,  and,  therefore,  the  more  oxygen 
present  in  any  given  sample  of  water,  the  purer  must  that 
water  be. 

Table  X. — Showing  the  number  of  centiliters  of  free  oxygen  in  a 
liter  of  water  from  different  localities  in  the  River  Seine. 


liOCALITT. 


Oxygen 

present. 


Corbeil  (above  Paris), 

Pont  d'lyry  (near  the  upper  border  of  the  city), _ 

Pont  de  la  Tournelle  (about  the  middle  of  the  city), 

Auteuil  (suburb  below  city  and  above  outlets  of  main  sewers), 

Asni^res  (outlet  of  upper  main  intercepting  sewer), . 

St.  Denis  (outlet  of  lower  main  intercepting  sewer), 

Epinay  (below  all  sewers), 

Poissy  (about  17  miles  below  Epinay), 

Vernon  (about  27  miles  below  Poissy), 

Rouen  (about  35  miles  below  Vernon), 


6. 
4.6 
2. 
1. 

6. 

9.5 

10.5 
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At  the  International  Sanitary  Congress  at  Brussels  in  1876, 
Mons.  A.  Gerardin  of  Paris,  inspector  of  establishments 
injurious  to  health,  read  a  paper*  embodying  the  results  of 
three  thousand  chemical  examinations  of  water  taken  from 
different  parts  of  the  river  Seine,  and  made  under  directions 
from  the  prefect  of  the  police. 

Examinations  of  eighty  specimens  gave  the  following  results  : 
At  the  bridge  of  Asnieres,  just  below  the  outlet  of  the  main 
intercepting  sewer  of  Paris,  there  was  no  complaint  of  bad 
odor ;  fish  caught  there  were  readily  eaten  by  cats ;  there 
were  to  each  liter  of  water  6.88  cl  of  oxygen  and  275  mil- 
ligrams of  solid  residue,  of  which  61  milligrams  were  organic 
matter.  Four  or  five  kilometers  lower,  at  the  bridge  of  St. 
Denis,  and  just  above  the  smaller  intercepting  sewer,  so  that 
there  could  not  have  been  much  additional  pollution  between 
the  two  points,  there  were  loud  complaints  of  stink ;  cats 
refused  to  eat  the  fish  caught  there ;  and  there  were  to  each 
liter  of  water  3.37  cl  of  oxygen  and  280  milligrams  of  solid 
residue,  of  which  61  milligrams  were  organic  matter.  Here, 
in  the  two  places,  the  organic  matter  was  the  same,  so  far  as 
chemistry  could  detect  any  difference,  but  there  evidently 
was  the  difference  between  nearly  fresh  sewage  and  oxidized 
or  putrefied  sewage.  The  relative  quantities  of  oxygen  in  the 
two  places,  by  subsequent  examinations,  were  respectively 
4.28  cl  and  1.07  cl  to  the  liter. 

The  foulness  of  the  river  reached  its  maximum  23  kilom- 
eters below  the  sewer-outlet,  and  then  became  gradually 
less,  until,  at  a  distance  of  65  kilometers  more,  it  had  re- 
gained the  degree  of  purity  which  it  had  before  reaching 
Paris. 

G(^rardin  showed  that  the  water  of  the  Seine  was  more 
foul  near  its  bed  than  at  the  surface,  the  opposite  of  the  case 
in  unpolluted  rivers,  and  attributable  to  the  sewage  deposits. 
The  influence  of  the  wind,  temperature,  barometric  pressure 
of  the  atmosphere  and  height  of  the  river  were  also  shown  to 
be  considerable. 

Fish  were  found  to  die  in  the  Seine  when  the  water  con- 
tained not  over  1.5  cl  of  oxygen  to  the  liter;  and  this  hap- 
pened in  1874  over  a  distance  of  26  kilometers. 

•  Annalcs  d'Hygi^ne  Publique  et  de  M^decine  Legale,  Jan.,  1877,  pp.  87,  et  seq. 
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A  novel  expedient  is  suggested  for  the  purification  of  the 
river,  and  consists  in  having  long  open  canals  through  which 
the  sewage  would  flow,  and  in  which  it  would  be  exposed  to 
the  free  action  of  the  air.  It  was  proposed,  too,  to  plant  in 
these  canals  vigorous  aquatic  plants,  begiuning  with  the  Arundo 
Phragmites,  which  grows  even  in  the  most  filthy  places,  and 
placing  after  it,  in  order,  the  Sjparganium  simplex,  the 
Myriojphyllum,  the  Cliara,  the  false  cress,  and,  last,  the 
water-cress,  upon  which  are  found  the  animalcules  character- 
istic of  pure  water. 

Pollution  of  the  Nashua. 
It  is  readily  seen,  that,  except  at  the  head-waters,  the 
Nashua  River  is  so  polluted  throughout  its  whole  length  that 
it  would  be  unwise  to  use  any  part  of  it  for  a  domestic  water- 
supply.  It  is  not  at  any  place  in  Massachusetts,  except  occa- 
sionally at  Fitchburg,  oflensive  to  smell,  although  some  of  its 
tributaries  (at  Clinton,  Fitchburg,  Leominster,  and  Shirley) 
are  in  a  filthy  condition.  In  fact,  with  the  selectmen  of  every 
town  in  our  State  having  the  power  to  act  as  a  board  of  health, 
although  that  power  has  seldom  been  exercised  as  efiectively 
as  is  desirable,  it  would  not  be  easy  for  any  of  our  rivers  to 
become  so  ofiensively  polluted  as  has  been  not  uncommon  in 
England  ;  for  instance,  where,  according  to  the  royal  commis- 
sioners, the  Aire  and  the  Colder  and  their  tributaries  "are 
abused  by  passing  into  them  hundreds  of  thousands  of  tons 
per  annum  of  ashes,  slag,  and  cinders  from  steam-boiler 
furnaces,  iron  works,  and  domestic  fires  ;  by  their  being  made 
the  receptacles,  to  a  vast  extent,  of  broken  pottery  and  worn- 
out  utensils  of  metal,  refuse  bricks  from  brick-yards  and  old 
buildings,  earth,  stone  and  clay  from  quarries  and  excava- 
tions, road-scrapings,  street-sweepings,  etc.  ;  by  spent  dye- 
woods  and  other  solids  used  in  the  treatment  of  worsteds  and 
woolens;  by  hundreds  of  carcasses  of  animals,  as  dogs,  cats, 
pigs,  etc.,  which  are  allowed  to  float  on  the  surface  of  the 
streams  or  to  putrefy  on  the  banks  ;  and  by  the  flowing  in,  to 
the  amount  of  very  many  million  gallons  per  day,  of  water 
poisoned,  corrupted,  and  clogged  by  refuse  from  mines, 
chemical  works,  dyeing,  scouring,  and  fulling  worsted  and 
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•woolen   stuffs,   skin-cleaning    and  tanning,    slaughter-house 
garbage,  and  the  sewage  of  houses  and  towns." 

How  far  the  present  condition  of  the  Nashua  Eiver,  not 
considering  the  obstructions  from  dams,  has  to  do  with  the 
disappearance  of  salmon,  trout,  and  pickerel,  it  would  be  dif- 
ficult to  say :  that  they  have  been  driven  from  many  of  the 
smaller  streams,  in  part,  at  least,  by  the  offensive  matters  dis- 
charged into  them,  there  can  be  hardly  a  doubt ;  but  the  same 
causes  have  also  been  at  work  here  which  have  driven  the 
game  from  our  woods,— that  is,  both  have  often  been  extermi- 
nated. Last  year,  it  was  reported  to  the  Board  of  Health  that 
fish  had  been  destroyed  in  the  river,  two  miles  below  Clinton, 
by  the  mill-refuse  from  that  town ;  and  in  Quilt  Pond  even 
the  eels  have  been  killed.  But  a  few  rods  below  the  outlet 
for  the  waste  of  the  Lancaster  mills,  fishermen  may  often  be 
seen,  when  the  water  is  not  low,  having  "quite  good  luck"  in 
catching  the  more  hardy  varieties  of  fish.  Of  course,  salmon 
cannot  be  expected  to  thrive  even  in  a  river  of  absolutely 
pure  water,  if  it  is  thoroughly  obstructed  by  high  dams. 

The  attempt  which  is  now  -making  to  stock  the  river  near  * 
Lancaster  village  with  young  salmon  and  bass,  will  be  followed 
with  great  interest.     It  is  feared  tliat  the  trades-pollution  will 
destroy  many,  although  the  fact  has  not  been  proved  by  the 
experience  of  the  past  summer. 

Except  at  Fitchburg,  and  just  below  the  mills  in  a  few  other 
places,  where  the  river  is  somewhat  turbid,  the  Nashua  has 
generally  the  appearance  of  an  unpolluted  stream,  until  it 
reaches  the  city  of  Nashua,  N.  H.  To  render  it  actually  pure 
and  free  from  contamination  throughout,  would  be  indeed  a 
I  difficult  task ;  and  it  is  doubtful  whether  the  amount  of  good 
attained  would  compensate  for  the  necessary  cost  and  incon- 
venience, especially  as  there  are  other  sources  from  which 
water  for  domestic  use  may  be  got. 

Some  Pollution   Unavoidable. 
In  this  connection,  the  testimony  *  of  Mr.  Eobert  Eawlin- 
son,    C.  E.,C.B.,    is    of    especial    interest,    and    probably 
expresses  tlie  opinion  of  the  Local  Government  Board  of 

*  Before  the  Conference  on  the  Health  and  Sewage  of  Towns,  held  by  the  Society 
of  Ans,  in  London,  May  9, 10,  and  11, 1876. 
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England,  reached  after  many  years  of  study  and  experience 
in  the  matter. 

"  The  question  of  dealing  with  sewage  ought  not  at  the  outset  to 
be  one  of  profit  to  the  town,  but  of  getting  rid  of  that  which  was 
injurious  to  human  health  in  the  cheapest  and  readiest  wa3\  There 
were  many  places  in  Lancashire  and  Yorkshire  where  irrigation  was 
impracticable  for  two  reasons  :  one,  the  difficulty  of  obtaining  land  ; 
and  another,  the  great  objection  to  depriving  the  district  of  its 
water.  The  manufacturing  districts  were  so  thickly  planted  that  they 
must  have  water,  dirty  or  clean  ;  and  there  were  many  purposes  for 
which  dirty  water  could  very  well  be  used,  though  they  would  much 
rather  have  clean.  How  the  rivers  were  to  be  cleansed  was  the 
great  problem  to  be  solved,  as  it  was  evident  that  the  manufacturing 
industries  could  not  be  very  much  extended  if  the  present  rate  of 
pollution  went  on.  This  pollution  took  place  in  various  ways,  and 
.  .  .  proper  regulations  might  very  largely  reduce  the  present 
evils.  He  should  certainly  tremble,  however,  for  the  trade  of  this 
country,  if  at  first  rigid  chemical  standards  were  set  up  and  enforced, 
simply  because  it  would  be  absolutely  impossible.  He  held  that 
nothing  could  be  more  injurious  for  a  state  than  to  enact  a  law 
which  could  not  be  obeyed.  Certain  restrictions  might,  however,  be 
very  stringent,  if  they  were  confined  to  special  things." 

Until  we  have  better  means  of  disposal  of  our  refuse  than 
at  present,  some  of  our  rivers  must  be  used,  more  or  less,  to 
scavenge  the  country ;  and  the  resulting  evil,  if  reasonable 
care  is  used,  must  be  very  small  as  compared  with  the  meth- 
ods by  which  filth  fails  to  be  promptly  and  efficiently  removed. 
Sewage-irrigation  is  not  profitable,  and,  if  on  a  large  scale,  is 
costly,  while  small  towns,  generally,  cannot  afford  to  have 
well-constructed  sewerage-systems.  The  various  methods  of 
filtration  or  precipitation  do  not  purify  sewage.  It  is  easy, 
however,  to  prevent  any  serious  pollution  which  may  render 
such  streams  unsightly,  ofiensive,  or  unfit  for  ordinary  pur- 
poses ;  and  it  is  not  necessary,  in  their  case,  that  the  water 
should  be  pure  enough  for  men  to  drink.  If  it  is  fairly 
cleansed,  that  is  as  much  as  we  can  expect  at  present,  how- 
ever much  we  may  desire  something  more. 
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Disposal  of  Sewage  in  the  JSTashua  Basin. 

The  difficulties  in  dealing  with  largo  amounts  of  sewage, 
say  of  a  town  of  ten  thousand  inhabitants,  are  at  least  as  great, 
and  the  pecuniary  loss  undergone  is  fully  as  considerable,  by 
the  clarifying  or  chemical  processes  as  by  the  purifying  or 
irrigation  method ;  while  the  former  are  ^pso  facto  nuisances, 
if  on  a  large  scale,  and  the  latter,  if  properly  managed,  do 
not  cause  bad  odors.  In  towns,  therefore,  irrigation  is,  on  all 
accounts,  to  be  preferred.  But  with  many  of  the  mills  the 
waste  is  concentrated,  and  either  valuable  in  itself,  or  most 
of  it  is  readily  rendered  insoluble,  if  not  so  already,  and  is 
easily  separated  from  the  water.  For  mills,  then,  unless  the 
waste  can  be  discharged  into  the  town-sewers  and,  thus  diluted, 
hQ  purified  by  irrigation,  the  chemical  processes  are  generally 
the  most  easily  managed,  and,  if  the  works  can  be  jplaced 
remote  from  dwellings,  accomplish  as  great  an  amount  of 
cleansing,  with  as  little  offence,  as  it  is  fair  now  in  most  cases 
to  demand.  Intermittent  downward  filtration  may  be  used 
where  such  cleansing  is  insufficient. 

In  leather-board  mills  the  desired  object  might  be  got  at 
very  moderate  expense ;  in  gas  works,  the  expense  of  so 
doing  may  be  nearly  covered  by  saving  the  tar ;  in  tanneries, 
a  great  outlay  would  not  be  required ;  in  linen  mills,  the 
waste  liquors  from  cleansing  and  bleaching  would  be  too  con- 
centrated for  use  in  irrigation,  but  they  might  be  disposed  of 
by  intermittent  downward  filtration,  or  by  iDrecipitation ;  in 
cotton  mills,  the  waste  from  bleaching  and  washing  and  dye- 
ing could  be  precipitated  and  kept  out  of  the  rivers,  although 
probably  of  not  much  value  ;  the  "  boilings  "  from  paper  mills 
could  probably  be  utilized  with  some  pahis,  while  the  scour- 
ings  from  wool  are  very  valuable  and  would  be  likely  to  more 
than  repay  the  cost  of  collecting  their  precipitable  parts.  In 
England,  much  of  the  oil  used  before  falling  is  saved,  and 
even  finds  a  sale  in  this  country.  The  poisonous  chemicals 
used  in  dyeing  are  so  valuable  that  they  are  economized  as 
much  as  possible ;  the  grosser  dyes  may  be  kept  out  of  the 
streams  by  precipitation,  but  with  some  trouble.  Of  course 
the  degree  of  concentration  in  all  of  these  waste-liquids  will 
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depend  considerably  upon  the  abundance  or  otherwise  of  the 
supply  of  water  in  each  case. 

Seioage-Clarification  at  Walpole. 
In  Walpole,  at  an  establishment  for  washing  and  bleaching 
cotton-waste,  the  refuse  was  so  highly  offensive  a  few  years 
ago,  that  the  proprietor  roughly  prepared  a  cheap  set  of  pre- 
cipitating basins  by  simply  throwing  up  a  wall  of  earth,  which 
retains  the  solid  matter  and  grease.  The  effluent  flows  through 
a  half-dozen  rods  of  marsh,  and,  at  its  discharge  into  the 
brook,  still  looks  somewhat  turbid ;  but,  twenty  rods  lower, 
and  before  entering  the  river,  w^hen  visited,  without  any  pre- 
vious notice,  October  19,  1876,  there  was  nothing  objection- 
able. This  arrangement  has  been  in  existence  four  years, 
during  which  time  complaints — which  had  been  formerly 
frequent — ceased.  There  was  no  stink  at  the  time  of  inspec- 
tion, but  it  is  said  to  be  a  source  of  offence  in  the  immediate 
vicinity  in  hot  weather,  although  no  one  lives  near  enough  to 
be  annoyed  by  it. 

Propriety  of  Legislation. 

As  may  be  seen  from  the  pages  of  the  last  report  of  the 
State  Board  of  Health,  no  laws  allowing  injunctions  and 
special  actions  by  local  authorities  have  been  successful  in 
rendering  pure  the  streams  of  England ;  nor  should  we  have 
reason  to  expect  a  better  result  in  this  country.  This  posi- 
tion is  well  illustrated  by  what  actually  occurred  in  Clinton  in 
1875.  A  petition  was  sent  to  the  local  board  of  health  in 
regard  to  the  nuisance  in  that  town  from  the  pond  already 
referred  to.  After  giving  the  matter  their  careful  considera- 
tion, they  replied  in  the  following  words:  "As  the  power 
conferred  by  the  statutes  on  the  board  of  health  is,  in  its 
application  to  this  case,  in  their  opinion,  very  doubtful,  it  is 
decided  to  take  no  farther  action  on  the  petition."  What  is 
required  is  evidently  some  general  Act  of  the  Legislature  ap- 
plying to  the  whole  State  and  placing  the  necessary  authority 
in  some  central  board. 

If  such  an  Act  were  passed,  the  question  would  naturally 
arise,  What  constitutes  pollution  sufficient  to  call  for  interfer- 
ence, and  what  remedy  shall  be  adopted?     For  it  would  be 
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manifestly  absurd  to  say  that  present  methods  must  be  aban- 
doned until  some  practicable  substitute  could  be  suggested. 
Of  course  no  one  system  would  be  applicable  in  all  cases 
alike.  For  instance,  in  a  seaboard  city  like  Boston,  where 
the  waste  is  enormous  and  the  present  nuisance  great,  any 
attempt  to  utilize  or  deodorize  sewage  must  be  attended  with 
great  pecuniary  loss,  and,  on  so  great  a  scale,  perhaps  with 
otherwise  unsatisfactory  results,  while  it  may  be  cast  into  the 
sea  easiest  and  best.  In  Salem,  evils  of  a  similar  character 
may  be  found,  and  the  most  practicable  remedy  would  doubt- 
less be  similar.  In  Lynn,  although  on  the  sea,  it  will  be 
extremely  difficult,  if  possible,  to  find  a  suitable  outlet  for 
intercepting  sewers.  It  is  out  of  the  question  to  discharge 
sewage  on  a  beach,  to  be  washed  up  on  to  the  shore  ;  it  would 
be  idle  to  attempt  to  dike  and  irrigate  the  flats  near  the  city ; 
a  pumping-station  discharging  sewage  into  the  Saugus  Eiver 
would  probably  be  objected  to  by  all  those  who  frequent 
Revere  Beach,  while  a  nuisance  would  foHow  in  Lynn  itself, 
if  any  attempt  were  made  to  remove  the  precipitable  parts  of 
the  sewage,  by  any  of  the  chemical  processes,  near  the  city. 
What  remains,  then,  but  carrying  the  sewage  inland,  or  to 
some  of  the  distant  marshes  for  irrigation,  a  costly  if  practi- 
cable method,  or  restricting  the  use  of  water-closets,  at  least 
their  connection  with  sewers,  and  emptying  vaults  and  cess- 
pools, by  some  of  the  odorless  processes  now  in  use  in  large 
cities  and  by  systems  of  "dry  removal"?  The  problem,  cer- 
tainly, is  a  difficult  one,  and  is  not  likely  to  be  solved  in  the 
best  manner  without  careful  consideration  of  the  present  and 
future  wants  of  the  city.  In  Natick,  where  the  water-supply 
of  our  largest  city  is  endangered,  something  should  be  done 
at  once,  and  irrigation  seems  the  only  real  remedy,  as  also  in 
Worcester.  In  small  villages  with  few  or  no  sewers,  prob- 
ably nothing  would  be  gained  by  compelling  them  to  keep 
their  drainage  out  of  streams  such  as  are  not  used  now,  or  are 
not  likely  to  be  used  in  the  future,  as  water-supplies.  The 
same  mill  might  be  a  serious  nuisance  on  a  small  or  sluggish 
stream,  and  of  no  consequence  on  a  large  or  rapid  river, 
especially  if  near  the  sea. 


1877.]        THE  POLLUTION  OF  STREAMS.  67 

The  Nashua  River  beyond  the  State  Line. 

After  leaving  our  State,  the  JSTashua  is  polluted  only  by  the 
waste  of  a  city  of  12,000  inhabitants  in  New  Hampshire.  On 
the  Nissitisset,  in  that  State,  the  pollution  is  quite  small.  In 
Nashua,  there  are  on  the  river  two  large  cotton  mills,  two 
small  dye-houses,  one  card  and  glazed-paper  mill,  the  gas 
works,  and  several  other  mills  of  various  kinds,  which  can 
hardly  be  considered  as  sources  of  contamination  to  the 
water. 

The  upper  cotton  mill — the  Nashua — employs  1,100  hands, 
has  75,000  spindles,  and,  with  a  fall  of  34  feet,  uses  the 
water  for  power  and  for  washing  the  cloth.  The  trades-pol- 
lution above  does  not  seriously  affect  this  company,  as  they 
are  some  eight  miles  below  the  nearest  mills  above  them.  No 
dyeing  is  done;  in  the  other  processes,  lime,  sulphuric  acid 
(the  two  probably  nearly  neutralizing  each  other  in  the 
bleaching),  and  soap  are  used.  The  amount  of  stock  con- 
verted into  cloth  yearly  is,  in  round  numbers,  5,000,000 
pounds. 

The  Jackson  Company,  perhaps  a  half-mile  lower  on  the 
river,  use  only  clean  cotton,  and  do  no  dyeing  or  bleaching. 
They  have  a  fall  of  18  feet,  employ  450  hands,  with  22,000 
spindles,  and,  as  the  river  serves  only  for  power  for  them, 
they  are  not  seriously  affected  by  the  dye  works,  paper  mill, 
etc.,  above  them.  The  board  of  health  of  Nashua,  in  kindly 
replying  to  our  circular,  state  that  the  pollution  of  the  river 
consists,  in  that  city,  of  lime,  dyestuffs,  excrement,  street- 
washings,  etc.,  and  the  poisonous  chemicals  from  the  card 
and  glazed-paper  mill.*  They  also  state,  "Below  the  mills, 
on  the  Nashua  River,  the  water  is  almost  black,  is  unfit  to 
drink,  and  in  very  hot  weather  is  sometimes  odorous,  but  not 
to  the  extent  of  causing  general  complaint."  A  large  portion 
of  the  town  sewage  finds  its  way  into  the  river,  and,  quite 
below  the  settled  parts,  the  gas  works  pour  a  considerable 
amount  of  offensive  matter  into  its  current. 

*  Four  tons  of  paper  are  used  per  day ;  the  cheinicals  used  are  Paris  green,  blue 
vitriol,  acetate  of  lead,  arsenious  acid,  bichromate  of  potash,  carbonate  of  baryta, 
sal-soda,  sulphuric  acid,  muriatic  acid,  clay,  magenta,  and  other  aniline  colors,  coral- 
line, and  various  dyewoods. 
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Pollution  of  the  Mereimac. 

This  amount  of  filth  passes  into  the  Merrimac,  a  river 
draining  a  large  part  of  the  State  of  New  Hampshire,  iuclud- 
insr  the  cities  of  Concord  and  Manchester:  and  we  miorht 
expect  to  get  full  evidence  of  contamination  at  Lowell  and 
Lawrence.  And  yet  the  numerous  analyses  which  have  been 
made  in  previous  years  show  no  very  striking  amount, 
although  the  mere  fact  of  this  sewer-character  of  the  river, 
especially  with  the  knowledge  that  it  is  likely  to  increase 
rather  than  diminish,  should  render  its  use  allowable  as 
drinking-water  only  on  the  ground  of  necessity.  It  is  now 
used  for  that  purpose  to  some  extent  in  Lowell,  Lawrence, 
and  Haverhill. 

It  should  be  remembered  in  this  connection,  however,  that 
it  is  quantity,  and  not  quality,  of  impurity  which  we  detect 
by  chemical  analysis ;  and  that  it  is  the  general  opinion  of 
authorities,  that  water  containing  an  amount  of  impurity  so 
small  as  to  escape  the  tests  of  the  chemist  altogether,  may 
possess  such  virulent  character,  from  containing  the  conta- 
gium  of  specific  diseases,  as  to  be  unfit  for  drinking. 

To  purify  the  Merrimac  River,  so  that  it  would,  without 
treatment,  be  desirable  as  a  domestic  water-supply,  would 
require  the  vigorous  cooperation  of  the  authorities  of  two 
States  in  an  amount  of  compulsory  legislation  which  we  could 
hardly  now  expect  to  see  enforced.  The  cities  just  named, 
however,  must  get  their  water-supplies  from  the  Merrimac, 
in  part  at  least,  or  else  incur  enormous  expense ;  and  if  the 
water  were  carefully  filtered,  as  it  is  not  now,  before  being 
used,  we  should  not  be  justified  in  condemning  it,  however 
much  we  should  prefer  a  supply  that  had  not  been  so  exposed 
to  contamination,  especially  in  view  of  the  fact  that  London, 
which  has  the  lowest  death-rate  of  all  the  large  cities  of  the 
world,  gets  sixteen-seventeenths  of  its  water,  but  filtered, 
from  rivers  much  more  polluted  than  the  Merrimac. 

In  view  of  the  above  facts,  the  importance  is  readily  seen 
of  preventing  any  farther  fouling  of  the  Nashua  and  Merrimac 
rivers,  although  it  must  be  acknowledged  that,  so  far  as 
chemical  analysis  goes,  the  latter  compares  now  very  favora- 
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bly  with  waters  of  standard  purit3',*as  may  be  seen  by  the 
following  table  (page  70),  calculated  from  the  examinations 
by  Professor  Nichols  in  the  Fifth  Report  of  the  State  Board 
of  Health,  and  by  Professor  Wood  in  the  Report  upon  the 
Sanitary  Qualities  of  the  Sudbury,  Mystic,  Shawshine,  and 
Charles  River  Waters  : —  ^ 

*  It  is  said  that  typhoid  fever,  which  was  formerly  more  prevalent  in  Lawrence, 
has  become  comparatively  rare  since  the  introduction  of  the  water  from  the  Merrimac 
River.    This  point  has  not  yet  been  specially  investigated,  however,  by  the  writer. 
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Effect  of  Farming,  Percolation,  Etc. 

The  influeDce  of  high  cultivation  of  farm-lands  in  polluting 
streams  running  through  them,  has  been  often  referred  to, 
and  many  experiments  bearing  on  the  question  have  been 
made  during  the  last  quarter  of  a  century  by  Dalton,  Dickin- 
son, Frankland,  Lawes  and  Gilbert,  Greaves,  and  Voelcker 
in  England  ;  Gasparin,  and  Marie-Davy  in  France  ;  Maurice, 
and  Risler  in  Switzerland ;  and  Ebermayer,  and  Woldrich  in 
Austria,  who  all  come  to  pretty  much  the  same  conclusions 
as  to  evaporation  and  percolation  as  compared  with  rainfall. 

Mr.  Charles  Greaves,  C.  E.,  Consulting  Engineer  of  the 
East  London  Water  Works,  has  recently  published  a  resume 
of  experiments*  very  carefully  conducted  by  him  during  the 
past  twenty-two  years,  from  which  the  general  results 
observed,  are:  "The  magnitude  of  percolation  through  sand 
at  all  times ;  the  smallness  of  percolation  through  earth  on 
the  whole ;  the  consequent  magnitude  of  evaporation  ;  the 
entire  absence  of  percolation  in  warm  summer  weather ;  the 
excess  of  evaporation  from  ground  over  evaporation  from  a 
surface  of  water  in  "winter,  and  from  a  surface  of  water  over 
evaporation  from  ground  in  summer,"  etc.  During  the  last 
fourteen  years  only  were  all  the  facts  given  in  the  following 
table  observed,  and  the  averages  for  that  time  are  as  fol- 
lows : — 

Table  XII. 


Results  fok  Foukteen  Yeaes. 


Average  annual  rainfall, 

percolation  through  ground, 

evaporation  from  ground,      .        .        .        . 

evaporation  from  water,        .        .        .        . 

evaporation  from  sand, 

excess  of  rain  over  evaporation  from  water, 
excess  of  evaporation  from  water  over  evap- 
oration from  ground, 


25.721 

7.582 

18.138 

20.613 

4.313 

6.108 

2.475 


In  making  these  experiments,  the  "ground"  used  was  put 
in  a  slate  box  of  one  cubic  yard  capacity,  and  was  made  as 

*  These,  the  most  complete  in  existence,  may  be  found  in  the  forty-fourth  volume 
of  the  Minutes  of  the  Proceedings  of  the  Institution  of  Civil  Engineers,  London,  1876. 
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nearly  as  possible  like  ordinary  ground,  but  not  exactly  so. 
The  interesting  point  with  reference  to  the  pollution  of  streams 
is  the  small  amount  of  rainfall  which  actually  passes  through 
the  soil,  and  the  entire  absence  of  percolation,  in  summer.  If 
lands  are  heavily  manured  in  a  fall  followed  by  a  wet  winter, 
of  course  the  percolation,  and  consequent  escape  into  streams, 
would  be  very  much  greater  than  if  the  winter  were  dry ;  in 
the  former  case,  spring  is  the  better  time  for  manuring  land, 
and,  in  the  latter,  autumn.  Dr.  Gilbert  thinks  that  "when 
the  matters  had  passed  through  a  considerable  depth  of  soil, 
there  was  not  so  much  danger  from  ordinary  agriculture  as 
was  sometimes  supposed."  He  also  gives  the  results  of 
experiments  at  Rothamsted,  England,*  extending  from  18G6 
to  1873,  in  which  the  drains  were  opened  from  time  to  time 
at  different  periods  of  the  year,  and  the  water  analyzed  either 
by  Professor  Frankland  or  Dr.  Voelckcr.  Wheat  had  been 
grown  on  the  land  since  1844.  The  average  of  their  results 
is  thus  stated,  the  depth  of  the  drains  being  between  three 
and  four  feet. 

Table  XIII. 


Nitrogen    as    Nitrates 

Number  of 

and  Nitrites  per  100,- 

One  Acre  of  Land  treated  with— 

Experiments. 

000  parts  of  drainage- 
water  (average). 

No  manure  for  years,       .... 

0.353 

Fourteen  tons  barn  manure  each  yeai',    . 

1.264 

Mineral  manure, 

0.428 

Mineral  manure  and  ammonia  salts  (41 

lbs.  nitrogen), 

0.823 

Mineral  manure  and  ammonia  salts  (82 

lbs.  nitrogen),       .        .        . 

1.439 

Mineral  manure  and  ammonia  salts  (123 

lbs.  nitrogen),       ,        .        .        . 

1.815 

Mineral  manure  and  nitrate  of  soda  (82 

lbs.  nitrogen), 

10 

1.437 

Such  high  manuring  is  not  common  in  ordinary  farming ; 
and  where  there  are  no  drains,  the  filtration  would  be  slower, 
and  the  eiSuent  water  would  become  nearly  pure.  In  sand 
or  gravel,  too,  the  result  would  be  much  less  satisfactory  than 
in  denser  soils. 

These  examinations  are  given  in  full  in  the  final  report  of 

*  Op.  cit. 
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the  English  Rivers  Pollution  Commission,  who  conclude  from 
them  that  "water  collected  from  the  surface,  or  the  drains 
of  cultivated  land,  is  always  more  or  less  polluted  with  the 
organic  matter  of  manure,  even  after  subsidence  in  lakes  or 
reservoirs.  Such. polluted  surface  or  drainage  water  is  not  of 
good  quality  for  domestic  purposes  ;  but  it  may  be  used  with 
less  risk  to  health  than  polluted  shallow-well  water,  if  human 
excrementitious  matters  do  not  form  part  of  the  manure 
applied  to  the  laud." 

It  is  well  known  that  all  river-water  contains  a  variable 
amount  of  soluble  matter  and  of  substances  in  suspension, 
valuable  as  a  fertilizer ;  and  in  some  river-valleys  this  is  so 
great  that  no  other  manure  is  needed.  Further  experiments 
on  these  points  are  evidently  desirable. 

Legislation  iisr  England. 

An  Act  passed  in  England  during  the  past  year  is  of  suffi- 
cient interest  in  connection  with  this  subject  to  be  given 
entire.  It  has  not  fully  met  with  the  approval  of  all  the 
sanitarians  ;  but  more  stringent  bills  have  failed  to  go  through 
both  houses  of  Parliament ;  and  Mr.  Sclater-Booth,  Presi- 
dent of  the  Local  Government  Board,  the  office  where  the 
bill  Avas  drawn  up,  was  fully  convinced  that  the  people  of 
that  country  are  not  ready  for  any  more  advanced  measures 
now.  He  thought  it  better  to  be  satisfied  with  a  moderate 
gain  that  is  practicable,  and  which  will  make  a  vast  improve- 
ment in  the  rivers,  rather  than  leave  the  evil  in  its  present 
magnitude  until  all  the  requirements  o"f  sanitary  law  could  be 
fulfilled  in  a  better  Act. 

In  Massachusetts,  we  are  chiefly  interested  in  preventing 
the  contamination  of  our  streams,  although  in  Boston,  Brook- 
line,  Cambridge,  Clinton,  Fall  River,  Fitchburg,  Haverhill, 
Lynn,  Natick,  Salem,  Somerville,  Woburn,  and  Worcester 
evils  of  some  magnitude  are  already  staring  us  in  the  face. 
On  a  smaller  scale,  there  are  local  nuisances  in  many  parts  of 
the  State. 

[39  and  40  Vict.  chap.  75.] 

An  Act  for  making  further  Provision  for  the  Prevention  of  the  Pollution  of  Rivei-s. 

[15th  August,  1876.] 

Whereas  it  is  expedient  to  make  further  provision  for  the  prevention  of 
the  pollution  of  rivers,  and  in  particular  to  prevent  the  establishment  of  new 
sources  of  pollution : 

10 
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Be  it  tlierefore  enacted  by  tlie  Queen's  most  Excellent  Majesty,  by  and  with 
tlie  advice  and  consent  of  tlie  Lords  Spiritual  and  Temporal,  and  Commons, 
in  tills  present  Parliament  assembled,  and  by  the  authority  of  the  same,  as 
follovrs : — 

1.  This  Act  may  be  cited  for  all  purposes  as  the  Elvers  Pollution  Prevention 
Act,  1876. 

Part  I. 
Xaip  as  to  Solid  Matters. 

2.  Every  person  who  puts,  or  causes  to  be  put  or  to  fall,  or  knowingly 
permits  to  be  put  or  to  fall  or  to  be  carried  into  any  stream,  so  as  either 
singly  or  in  combination  with  other  similar  acts  of  the  same  or  any  other 
person  to  interfere  with  its  due  flow,  or  to  pollute  its  waters,  the  solid  refuse 
of  any  manufactory,  manufacturing  process  or  quarry,  or  any  rubbish  or 
cinders,  or  any  other  waste,  or  any  putrid  solid  matter,  shall  be  deemed  to 
have  committed  an  oflence  against  this  Act. 

In  proving  interference  with  the  due  flow  of  any  stream,  or  in  proving 
the  pollution  of  any  stream,  evidence  may  be  given  of  repeated  acts  which 
together  cause  such  interference  or  pollution,  although  each  act  taken  by 
itself  may  not  be  sufficient  for  that  purpose. 

Part  II. 
Law  as  to  Sewage  Pollutions. 

3.  Every  person  who  cansea  to  fall  or  flow  or  knowingly  permits  to  fall  or 
flow  or  to  be  carried  into  any  stream  any  solid  or  liquid  sewage  matter, 
shall  (subject  as  in  this  Act  mentioned)  be  deemed  to  have  committed  an 
oflence  against  this  Act. 

Where  any  sewage  matter  falls  or'flows  or  is  carried  into  any  stream  along 
a  channel  tised,  constructed,  or  in  process  of  construction  at  the  date  of  the 
passing  of  this  Act  for  the  purpose  of  conveying  such  sewage  matter,  the 
person  causing  or  knowingly  permitting  the  sewage  matter  so  to  fall  or 
flow  or  to  be  carried  shall  not  be  deem«d  to  have  committed  an  offence 
against  this  Act  if  he  shows  to  the  satisfaction  of  the  court  having  cogni- 
zance of  the  case  that  he  is  using  the  best  practicable  and  available  means 
to  render  harmless  the  sewage  matter  so  falling  or  flowing  or  carried  into 
the  sti"eam. 

Where  the  Local  Government  Board  are  satisfied  after  local  inquiry  that 
further  time  ought  to  be  granted  to  any  sanitary  authority  which  at  the 
date  of  the  passing  of  this  Act  is  discharging  sewage  matter  into  any  stream, 
or  permitting  it  to  be  so  discharged,  by  any  such  channel  as  aforesaid,  for 
the  purpose  of  enabling  such  authority  to  adopt  the  best  practicable  and 
available  means  for  rendering  harmless  such  sewage  matter,  the  Local  Gov- 
ernment Board  may  by  order  declare  that  this  section  shall  not,  so  far  as 
regards  the  discharge  of  such  sewage  matter  by  such  channel,  be  in  operation 
untU.  the  expiration  of  a  jieriod  to  be  limited  in  the  order. 

Any  order  made  under  this  section  may  be  from  time  to  time  renewed  by 
the  Local  Government  Board,  subject  to  such  conditions,  if  any,  as  they  may 
see  fit. 

A  person  other  than  a  sanitary  authority  shall  not  be  guilty  of  an  offence 
under  this  section  in  respect  to  the  passing  of  sewage  matter  into  a  stream 
along  a  drain  communicating  with  any  sewer  belonging  to  or  under  the  con- 
trol of  any  sanitary  authority,  provided  he  has  the  sanction  of  the  sanitary 
authority  for  so  doing. 
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pakt  in. 

Law  as  to  Manufacturing  and  Mining  Pollutions. 

4.  Every  person  wlio  causes  to  fall  or  flow  or  knowingly  permits  to  fall  or 
flow  or  to  be  carried  into  any  stream  any  poisonous,  noxious,  or  polluting 
liquid  proceeding  from  any  factory  or  manufacturing  process,  shall  (subject 
as  in  this  Act  mentioned)  be  deemed  to  have  committed  an  offence  against 
this  Act. 

Where  any  such  poisonous,  noxious,  or  polluting  liquid  as  aforesaid  falls 
or  flows  or  is  carried  into  any  stream  along  a  channel  used,  constructed,  or 
in  process  of  construction  at  the  date  of  the  passing  of  this  Act,  or  any  new- 
channel  constructed  in  substitution  thereof,  and  having  its  outfall  at  the 
same  spot,  for  the  purpose  of  conveying  such  liquid,  the  person  causing,  or 
knowingly  permitting  the  poisonous,  noxious,  or  polluting  liquid  so  to  fall 
or  flow  or  to  be  carried,  shall  not  be  deemed  to  have  committed  an  offence 
against  this  Act  if  he  shows  to  the  satisfaction  of  the  court  having  cogni- 
zance of  the  case  that  he  is  usiug  the  best  practicable  and  reasonably  avail- 
able means  to  render  harmless  the  poisonous,  noxious,  or  polluting  liquid  so 
falling  or  flowing  or  carried  into  the  stream. 

5.  Every  person  who  causes  to  fall  or  flow,  or  knowingly  permits  to  fall  or 
flow,  or  to  be  carried  into  any  stream,  any  solid  matter  from  any  mine  in 
such  quantities  as  to  prejudiciallj'  interfere  with  its  due  flow^,  or  any  poison- 
ous, noxious,  or  polluting  solid  or  liquid  matter  proceeding  from  any  mine, 
other  than  water  in  the  same  condition  as  that  in  which  it  has  been  drained 
or  raised  from  such  mine,  shall  be  deemed  to  have  committed  an  offence 
against  this  Act,  unless  in  the  case  of  poisonous,  noxious,  or  polluting  matter 
he  shows  to  the  satisfaction  of  the  court  having  cognizance  of  the  case  that 
he  is  using  the  best  practicable  and  reasonably  available  means  to  render 
harmless  the  poisonous,  noxious,  or  polluting  toatter  so  falling  or  flowing  or 
carried  into  the  stream. 

6.  Unless  and  imtil  Parliament  otherwise  provides,  the  following  enact- 
ments shall  take  effect,  proceedings  shall  not  be  taken  against  any  person 
under  this  part  of  this  Act  save  by  a  sanitary  authority,  nor  shall  any  such 
proceedings  be  taken  without  the  consent  of  the  Local  Government  Board : 
Provided,  always,  that  if  the  sanitary  authority,  on  the  application  of  any 
person  interested  alleging  an  offence  to  have  been  committed,  shall  refuse  to 
take  proceedings,  or  apply  for  the  consent  by  this  section  provided,  the 
person  so  interested  may  apply  to  the  Local  Government  Board,  and  if  that 
Board,  on  inquiry,  is  of  opinion  that  the  sanitary  authority  should  take 
proceedings,  they  may  direct  the  sanitary  authority  accordingly,  who  shall 
thereupon  commence  proceedings. 

The  said  Board,  in  giving  or  withholding  their  consent,  shall  have  regard 
to  the  industrial  interests  involved  in  the  case,  and  to  the  circumstances  and 
requirements  of  the  locality. 

The  said  Board  shall  not  give  their  consent  to  proceedings  by  the  sanitary 
authority  of  any  district  which  is  the  seat  of  any  manufacturing  industry, 
unless  they  are  satisfied,  after  due  inquiry,  that  means  for  rendering  harm- 
less the  poisonous,  noxious,  or  polluting  liquids  proceeding  from  the  proc- 
esses of  such  manufactures  are  reasonably  practicable  and  available  under 
all  the  circumstances  of  the  case,  and  that  no  material  injury  will  be  inflicted 
by  such  proceedings  on  the  interests  of  such  industry. 

Any  person  within  such  district  as  aforesaid,  against  whom  proceedings 
are  projjosed  to  be  taken  under  this  part  of  this  Act,  shall,  notwithstanding 
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any  consent  of  tlie  Local  Government  Board,  bo  at  liberty  to  object  before 
tbe  sanitary  authority  to  such  proceedings  being  taken,  and  such  authority 
shall,  if  required  in  writing  by  such  person,  afford  him  an  opportunity  of 
being  heard  against  such  proceedings  being  taken,  so  far  as  the  same  relate 
to  his  works  or  manufacturing  processes.  The  sanitary  authority  shall 
thereupon  allow  such  person  to  be  heard  by  himself,  agents,  and  witnesses, 
and  after  inquiry,  such  authority  shall  determine,  having  regard  to  all  the 
considerations  to  which  the  Local  Government  Board  are  by  this  section 
directed  to  have  regard,  whether  such  proceedings  as  aforesaid  shall  or  shall 
not  be  taken ;  and  where  any  such  sanitary  authority  has  taken  proceedings 
under  this  Act,  it  shall  not  be  competent  to  other  sanitary  authorities  to 
take  proceedings  under  this  Act  till  the  party  against  whom  such  proceed- 
ings are  intended  shall  have  failed  in  reasonable  time  to  carry  out  the  order 
of  any  competent  court  under  this  Act. 

Part  IV. 

Administration  of  Law. 

7.  Every  sanitary  or  other  local  authority  having  sewers  under  their  con- 
trol shall  give  facilities  for  enabling  manufacturers  within  their  district  to 
carry  the  liquids  proceeding  from  their  factories  or  manufacturing  processes 
into  such  sewers : 

Provided,  that  this  section  shall  not  extend  to  compel  any  sanitary  or 
other  local  authority  to  admit  into  their  sewers,  any  liquid  which  would 
prejudicially  affect  such  sewers,  or  the  disposal  by  sale,  application  to  land, 
or  otherwise,  of  the  sewage  matters  conveyed  along  such  sewers,  or  which 
would  from  its  temperature  or  otherwise  be  injurious  in  a  sanitary  point  of 
view: 

Provided,  also,  that  no  sanitary  authority  shall  be  required  to  give  such 
facilities  as  aforesaid  where  the  sewers  of  such  authority  are  only  sufficient 
for  the  requirements  of  their  district,  nor  where  such  facilities  would  inter- 
fere with  any  order  of  any  court  of  competent  jurisdiction  respecting  the 
sewage  of  such  authority. 

8.  Every  sanitary  authority  shall,  subject  to  the  restrictions  in  this  Act 
contained,  have  power  to  enforce  the  provisions  of  this  Act  in  relation  to 
any  stream  being  within  or  passing  through  or  by  any  part  of  their  district, 
and  for  that  purpose  to  institute  proceedings  in  respect  of  any  offence  against 
this  Act  which  causes  interference  with  the  due  flow  within  their  district  of 
any  such  stream,  or  the  pollution  within  their  district  of  any  such  stream, 
against  any  other  sanitary  authority  or  person,  Avhether  such  offence  is  com- 
mitted within  or  without  the  district  of  the  first-named  sanitary  authority. 

Any  expenses  incurred  by  a  sanitary  authority  in  the  execution  of  this 
Act  shall  be  payable  as  if  they  were  expenses  properly  incurred  by  that 
authority  in  the  execution  of  the  Public  Health  Act,  1875. 

Proceedings  may  also,  subject  to  the  restrictions  in  this  Act  contained,  be 
instituted  in  respect  of  any  offence  against  this  Act  by  any  person  aggrieved 
by  the  commission  of  such  offence. 

9.  The  Conservancy  Board  constituted  under  the  Lee  Conservancy  Act, 
1868,  shall,  within  the  area  of  their  jurisdiction,  have,  to  the  exclusion  of  any 
other  authority,  the  powers  for  enforcing  the  provisions  of  this  Act  which 
sanitary  authorities  have  under  this  Act. 

The  said  Conservancy  Board  may  also  enforce  the  provisions  of  the  Lee 
Conservancy  Act,  1868,  under  the  head  or  division,  "  Protection  of  Water," 
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by  application  to  tlie  county  court  having  jurisdiction  in  tlie  place  in  ■which 
any  offence  is  committed  against  those  j)rovisions ;  and  such  court  may  by 
summary  order  require  any  person  to  abstain  from  the  commission  of  any 
such  offence,  and  the  provisions  of  this  Act  with  respect  to  summary  orders 
of  county  courts  and  appeal  therefrom  shall  apply  accordingly. 

Legal  Proceedings.    Saving  Clauses,    Definitions. 
(1.)    Legal  JProceedings. 

10.  The  county  court  having  jurisdiction  in  the  place  where  any  offence 
against  this  Act  is  committed  may  by  summary  order  require  any  person  to 
abstain  from  the  commission  of  such  offence,  and  where  such  offence  consists 
in  default  to  perform  a  duty  under  this  Act  may  require  him  to  perform  such 
duty  in  manner  in  the  said  order  specified ;  the  court  may  insert  in  any  order 
such  conditions  as  to  time  or  mode  of  action  as  it  may  think  just,  and  may 
suspend  or  rescind  any  order  on  such  undertaking  being  given  or  condition 
being  performed  as  it  may  think  just,  and  generally  may  give  such  directions 
for  carrying  into  effect  any  order  as  to  the  court  seems  meet.  Previous  to 
granting  such  order,  the  court  may,  if  it  think  fit,  remit  to  skilled  parties 
to  report  on  the  "  best  practicable  and  available  means,"  and  the  nature  and 
cost  of  the  works  and  apparatus  required,  who  shall  in  all  cases  take  into 
consideration  the  reasonableness  of  the  expense  involved  in  their  report. 

Any  person  making  default  in  complying  with  any  requirement  of  an  order 
of  a  county  court  made  in  pursuance  of  this  section  shall  pay  to  the  person 
complaining,  or  such  other  person  as  the  court  may  direct,  such  sum,  not 
exceeding  fifty  pounds  a  day  for  every  day  during  which  he  is  in  default,  as 
the  court  may  order  ;  and  such  penalty  shall  be  enforced  in  the  same  manner 
as  any  debt  adjudged  to  be  due  by  the  court ;  moreover,  if  any  person  so  in 
default  persists  in  disobeying  any  requirement  of  any  such  order  for  a  period 
of  not  less  than  a  month,  or  such  other  period  less  than  a  month  as  may  be 
prescribed  by  such  order,  the  court  may  in  addition  to  any  penalty  it  may 
impose  appoint  any  person  or  persons  to  carry  into  effect  such  order,  and 
all  expenses  incurred  by  any  such  person  or  persons  to  such  amount  as  may 
be  allowed  by  the  county  court  shall  be  deemed  to  be  a  debt  due  from  the 
person  in  default  to  the  person  or  persons  executing  such  order,  and  may  be 
recovered  accordingly  in  the  county  court. 

11.  If  either  party  in  any  proceedings  before  the  county  court  under  this 
Act  fe.els  aggrieved  by  the  decision  of  the  court  in  point  of  law,  or  on  the 
merits,  or  in  respect  of  the  admission  or  rejection  of  any  evidence,  he  may 
appeal  from  that  decision  to  the  High  Court  of  Justice. 

The  appeal  shall  be  in  the  form  of  a  special  case  to  be  agreed  upon  by  both 
parties  or  their  attorneys,  and,  if  they  cannot  agree,  to  be  settled  by  the 
judge  of  the  county  court  upon  the  application  of  the  parties  or  their  attor- 
neys. 

The  court  of  appeal  may  draw  any  inferences  from  the  facts  stated  in  the 
case  that  a  jury  might  draw  from  facts  stated  by  witnesses. 

Subject  to  the  provisions  of  this  section,  all  the  enactments,  rules,  and 
orders  relating  to  proceedings  in  actions  in  county  courts,  and  to  enforcing 
judgments  in  county  courts  and  appeals  from  decisions  of  the  county  court 
judges  and  to  the  conditions  of  such  appeals,  and  to  the  power  of  the  supe- 
rior courts  on  such  appeals,  shall  apijly  to  all  proceedings  under  this  Act, 
and  to  an  appeal  feom  such  action,  in  the  same  manner  as  if  such  action  and 
appeal  related  to  a  matter  within  the  ordinary  jui'isdiction  of  the  court. 
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Any  plaint  entered  in  a  county  court  under  this  Act  may  be  removed  into 
the  High  Court  of  Justice  by  leave  of  any  judge  of  the  said  High  Court,  if  it 
appears  to  such  judge  desirable  in  the  interests  of  justice  that  such  case 
should  be  tried  in  the  first  instance  in  the  High  Court  of  Justice,  and  not  in 
a  county  court,  and  on  such  terms  as  to  security  for  and  payment  of  costs, 
and  such  other  terms  (if  any)  as  such  judge  may  think  fit. 

12.  A  certificate  granted  by  an  inspector  of  proper  qualifications,  appointed 
for  the  purposes  of  this  Act  by  the  Local  Government  Board  to  the  effect 
that  the  means  used  for  rendering  harmless  any  sewage  matter  or  ijoisonousj 
noxious,  or  polluting  solid  or  liquid  matter  falling  or  flowing  or  carried  into 
any  stream,  are  the  best  or  only  practicable  and  available  means  under  the 
circumstances  of  the  particular  case,  shall  in  all  courts  and  all  proceedings 
under  this  Act  be  conclusive  evidence  of  the  fact ;  such  certificate  shall  con- 
tinue in  force  for  a  period  to  be  named  therein,  not  exceeding  two  years, 
and  at  the  expiration  of  that  period  may  be  renewed  for  the  like  or  any  less 
period. 

All  expenses  incurred  in  or  about  obtaining  a  certificate  under  this  section 
shall  be  paid  by  the  applicant  for  the  same. 

Any  person  aggrieved  by  the  grant  or  the  withholding  of  a  certificate  under 
this  section  may  appeal  to  the  Local  Governinent  Board  against  the  decision 
of  the  Inspector ;  and  the  Board  may  either  confirm,  reverse,  or  modify  his 
decision,  and  may  make  such  order  as  to  the  party  or  parties  by  whom  the 
costs  of  the  appeal  are  to  be  borne  as  to  the  said  Board  may  appear  just. 

13.  Proceedings  shall  not  be  taken  under  this  Act  against  any  person  for 
any  offence  against  the  provisions  of  Parts  II.  and  III.  of  this  Act  until  the 
expiration  of  twelve  months  after  the  passing  of  this  Act ;  nor  shall  proceed- 
ings in  any  case  be  taken  under  this  Act  for  any  offence  against  this  Act 
until  the  expiration  of  two  months  after  written  notice  of  the  intention  to 
take  such  proceedings  has  been  given  to  the  offender,  nor  shall  proceedings 
under  this  Act  be  taken  for  any  offence  against  this  Act  while  other  proceed- 
ings in  relation  to  such  offence  are  pending. 

14.  The  Local  Government  Board  may  make  orders  as  to  the  costs  incurred 
by  them  in"relation  to  inquiries  instituted  by  them  under  this  Act,  and  as  to 
the  parties  by  whom  such  costs  sball  be  borne ;  and  every  such  order  and 
every  order  for  the  payment  of  costs  made  by  the  said  Board  under  section 
twelve  of  this  Act  may  be  made  a  ruleof  Her  Majesty's  High  Court  of  Jus- 
tice. 

15.  Inspectors  of  the  Local  Government  Board  shall,  for  the  purposes  of 
any  inquiry  directed  by  the  Board  under  this  Act,  have  in  relation  to  wit- 
nesses and  their  examination,  the  production  of  papers  and  accounts,  and 
the  inspection  of  places  and  matters  required  to  be  inspected,  similar  powers 
to  those  which  the  inspectors  of  the  said  Board  have  under  the  Public  Health 
Act,  1875,  for  the  purposes  of  that  Act. 

(2.)    Saving  Clauses. 

16.  The  powers  given  by  this  Act  shall  not  be  deemed  to  prejudice  or  affect 
any  other  rights  or  powers  now  existing  or  vested  in  any  person  or  persons 
by  Act  of  Parliament,  law,  or  custom,  and  such  other  rights  or  j)ower8  may 
be  exercised  in  the  same  manner  as  if  this  Act  had  not  passed ;  and  nothing 
in  this  Act  shall  legalize  any  act  or  default  which  would  but  for  this  Act  be 
deemed  to  be  a  nuisance  or  otherwise  contrary  to  law :  Provided,  neverthe- 
less, that  in  any  proceedings  for  enforcing  against  any  person  such  rights  or 
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powers  the  court  before  -wliicli  such  proceedings  are  ;^iiding  shall  take  into 
consideration  any  certificate  granted  to  such  ijerson  under  this  Act. 

17.  This  Act  shall  not  apply  to  or  affect  the  lawful  exercise  of  any  rights 
of  impounding  or  diverting  water. 

18.  Nothing  in  or  done  under  this  Act  shall  extend  to  interfere  with,  tate 
away,  abridge,  or  prejudicially  affect  any  right,  power,  authority,  jurisdic- 
tion, or  privilege  given  by  "  The  Thames  Conservancy  Acts,  1857  and  1864," 
or  by  "  The  Thames  Navigation  Act,  1866,"  or  by  the  Lee  Conservancy  Act, 
1868,  or  any  Act  or  Acts  extending  or  amending  the  said  Acts  or  either  of 
them,  or  affect  any  outfall  or  other  works  of  the  Metropolitan  Board  of 
Works  (although  beyond  the  metropolis)  executed  under  the  Metropolis 
Management  Act,  1855,  and  the  Acts  amending  or  extending  the  same,  or 
take  away,  abridge,  or  prejudicially  affect  any  right,  power,  authority,  juris- 
diction, or  privilege  of  the  Metroj)olitan  Board  of  "Works. 

19.  Where  any  local  authority,  or  any  urban  or  rural  sanitary  authority, 
has  been  empowered  or  required  by  any  Act  of  Parliament  to  carry  any  sew- 
age into  the  sea,  or  any  tidal  water,  nothing  done  by  such  authority  in  pur- 
suance of  such  enactment,  shall  be  deemed  to  be  an  offence  against  this  Act. 

(3.)    Definitions. 

20.  In  this  Act,  if  not  inconsistent  with  the  context,  the  following  terms 
have  the  meanings  hereinafter  respectively  assigned  to  them;  that  is  to 
say,— 

"Person"  includes  anybody  of  persons,  whether  corporate  or  unincorpo- 
rate. 

"  Stream  "  includes  the  sea  to  such  extent,  and  tidal  waters  to  such  point, 
as  may,  after  local  inquiry  and  on  sanitary  grounds,  be  determined  by  the 
Local  Government  Board,  by  order  published  in  the  London  Gazette.  Save 
as  aforesaid,  it  includes  rivers,  streams,  canals,  lakes,  and  water-courses, 
other  than'water-courses  at  the  passing  of  this  Act  mainly  used  as  sewers, 
and  emptying  directly  into  the  sea,  or  tidal  waters  which  have  not  been 
determined  to  be  streams  within  the  meaning  of  this  Act  by  such  order  as 
aforesaid. 

"  Solid  matter "  shall  not  include  particles  of  matter  in  suspension  in 
water. 

"  Polluting  "  shall  not  include  innocuous  discoloration. 

"  Sanitary  authority"  means — 

In  the  metropolis,  as  defined  by  the  Metropolis  Management  Act,  1855,  any 
local  authority  acting  in  the  execution  of  the  Nuisance  Eemovalfor  England 
Act,  1855,  and  the  Acts  amending  the  same. 

Elsewhere  in  England,  any  urban  or  rural  sanitary  authority  acting  in  the 
execution  of  the  Public  Health  Act,  1875. 

The  "application  of  the  Act"  to  Scotland  and  Ireland  is 
omitted  here,  as  consisting  chiefly  in  definitions  and  explana- 
tions, and  as  being,  therefore,  irrelevant  to  our  circumstances. 
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THE  DISPOSAL  OF  SEWAGE. 


Irrigation. 

Sewage-irrigation  has  already  been  in  successful  operation 
for  a  few  years  at  the  state  asylums  for  the  insane  in  Augusta, 
Me.,  and  Concord,  N.  H.,  in  the  latter  case  by  means  of 
pumping ;  but  although  the  crops  have  very  much  increased 
in  value  in  these  places,  the  sewage  has  not  been  disposed  of 
in  that  systematic  way  which  would  be  necessary  in  dealing 
with  larger  quantities.  In  fact,  there  have  been  a  few  com- 
plaints on  the  part  of  people  living  near  the  irrigated  land  in 
Concord,  but  it  is  said  that  the  difficulties  have  always  been 
readily  obviated. 

Experiments  in  Massachusetts. 

Before  dealing  with  sewage  on  a  large  scale,  how^ever,  it  is 
important  that  we  should  have  more  experience  to  guide  us, 
in  regard  to  some  matters  which  can  be  decided  only  by  that 
means.  We  shall  look,  therefore,  with  a  great  deal  of  interest 
for  the  results  of  the  systems  of  sewage-irrigation  which  are 
now  preparing  at  the  new  asylum  for  the  insane  at  Worcester 
and  at  the  state  prison  for  women  at  Sherborn.  The  sewage 
of  the  new  prison  for  men  in  Concord  is  to  be  utilized  also. 
In  Lenox,  Colonel  Waring  has  carried  out  the  system  of 
irrigation  by  underground  pipes,  of  Mr.  Kogers  Field  of  Lon- 
don, including  his  flush-tanks,  the  same,  indeed,  which  has 
been  used  by  Colonel  Waring  for  his  own  residence  in  New- 
port for  some  years,  and  which  was  described  on  page  334  of 
the  Seventh  Report  of  the  State  Board  of  Health.* 

The  accompanying  map  of  the  sewage-farm  at  Worcester 
explains  itself.  There  are  nearly  fourteen  acres  of  land 
available.  The  several  side-outlets  of  the  main  sewer  allow 
of  winter-irrigation  on  plots  not  used  in  summer ;  and  during  - 

*  Mr.  J.  Nettcn  RadclifFe's  statement  that  these  should  be  cleaned  once  a  year  was 
there  inadvertently  given  as  Colonel  Waring's,  who,  on  the  contraiy,  thinks  that  such 
frequent  cleansing  is  not  necessary. 
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wet  weather,  or  when  for  any  reason  the  sewage  is  not 
required  for  the  growing  crops,  it  may  be  passed  on  to  sev- 
eral acres  of  growing  grass  at  the  various  points  where  there 
are  side-outlets.*  The  farm  of  the  asylum  consists  of  275 
acres. 

Progress  Elsewhere. 
In  other  countries,  some  valuable  experience  and  informa- 
tion have  been  got  during  the  year,  and  brief  reference  will 
be  made  here  to  such  as  have  some  important  bearing  on  our 
subject,  although  they,  in  the  main,  simply  confirm  the  state- 
ments which  were  made  in  the  previous  report. 

Glasgow. 
The  last  report  on  the  sewerage  of  Glasgow  f  recommends  a 
main  drainage-scheme  similar  to  that  advised  by  Bateman 
and  Bazalgette  in  1868,  but  to  follow  the  valley  of  the  Clyde 
and  discharge  at  the  mouth  of  the  river,  twenty-three  miles 
below  the  city,  instead  of  passing  twenty-seven  miles  south- 
west, to  a  point  on  the  coast,  and  using  the  sewage  in  irriga- 
tion on  eleven  thousand  acres  of  land,  as  was  proposed  in 
1868.  The  various  dry-earth  systems,  on  so  vast  a  scale,  were 
condemned,  as  inferior  to  water-carriage.  All  the  processes 
of  sewage-utilization  were  declared  more  costly  than  dis- 
charging into  a  large  body  of  water,  and  no  more  satisfac- 
tory from  a  sanitary  point  of  view.  Of  the  best  method, 
irrigation,  it  is  stated  that — 

"  The  cost  of  the  distribution  of  sewage  over  the  land  would  not 
increase  in  direct  proportion  to  the  area  irrigated,  but  at  a  greater 
rate ;  nor  have  we  any  experience  of  how  far  the  nuisance  of  a 
large  area  of  many  thousand  acres,  irrigated  with  sewage,  would 
extend.  On  these  grounds,  it  is  not  safe  to  argue  from  small  irriga- 
tion farms  to  large  ones,  either  from  an  economical  or  a  sanitary 
point  of  view." 

*  Only  one  of  tliese,  that  nearest  to  the  sewage-farm,  is  represented  on  the  map. 
There  are  six  others  between  that  point  and  the  asylum. 

t  Report  of  Sir  John  Hawkshaw,  the  commissioner  appointed  to  inquire  as  to  the 
purification  of  the  River  Clyde,  Edinburgh,  1876. 
11 
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TJte  Liernur  System. 

The  difficulty  of  finding  a  suitable  outlet  for  the  water- 
carriage  system,  and  of  disposing  of  the  sewage  at  all  outlets, 
unless  in  deep  water,  has  induced  one  of  the  first  authorities 
in  England*  to  recommend  the  Liernur  system  for  trial  in 
some  parts  of  towns,  although  he  says  "it  is  probable  that 
those  in  wealthy  or  in  easy  circumstances  will  not  abandon 
willingly  their  water-closets,  even  if  they  be  subject  to  a  tax 
for  them,"  and  "the  nicety  of  the  present  siphon-pans  and 
water-closets  will  have  to  be  surrendered,  and  undoubtedly 
dirty  rain-water,  at  times,  and  much  dirty  waste-water  from 
houses  daily,  must  run  into  adjacent  water-courses." 

The  Master  of  Public  Works  has  advised  that  this  system 
be  extended  in  the  upper  parts  of  Amsterdam,  where  about 
one-fiftieth  of  the  city  is  already  supplied  with  it,  and  that 
dry  removal  be  adopted  in  the  lower  quarters. 

Precipitating  Processes. 
When  the  last  report  of  the  State  Board  of  Health  was 
published,  the  precipitating  processes  at  Coventry  and  Leeds 
seemed  to  be  the  best  of  those  then  in  use. 

Coventry. 
With  regard  to  Coventry,  it  has  been  impossible  to  ascertain 
anything  definite  as  to  the  cost  of  the  "  manure  "  made ;  and 
the  same  company  have  been  placed  under  chancery  injunction 
for  their  works  at  Nuneaton,  because  of  the  nuisance  created 
there  from  insuffiqient  cleansing  of  the  sewage. 

"  Two  manufacturers  at  Kenilworth  (one  a  tanner  discharging 
5,000  gallons,  and  the  other  a  fellmonger  discharging  50,000  gallons, 
of  refuse  daily  into  the  Finham  Brook,  which,  like  the  Sherbourne, 
is  one  of  the  tributaries  of  the  River  Avon)  have  taken  a  license  of 
this  company,  and  are  now  erecting  the  necessary  works  to  purif}^ 
at  their  own  expense,  their  refuse  by  the  same  processes  as  are  used 
at  Coventry.  The  cost  pf  purifying  the  tanner's  refuse  will  be  about 
lOfiZ.^  and  that  of  the  fellmonger's  about  2s.  6d.  per  day." 

*  Report  on  Captain  Liemur's  System  of  Sewerage,  by  William  Haywood,  Engi- 
neer and  Stirveyor  to  the  Commissioners  of  Sewers  of  London,  1876. 


1877.] 


THE  DISPOSAL  OF  SEWAGE. 


83 


Leeds.  * 

"With  regard  to  Leeds,  the  chairman  of  the  Native  Guano 
Company  has  published  an  account,  f  which  would  of  course 
put  the  matter  in  the  best  light  possible. 

He  gives  the  results  of  Dr.  Letheby's  examinations  of  the 
effluents  made  September,  1875,  and  January,  1876,  and  shows 
that  they  came  within  the  standards  demanded  by  the  Rivers 
Pollution  Commission  and  Thames  Conservancy  Board,  at 
those  times,  when  of  course  they  were  taking  care  to  make 
the  best  effluent  possible. 


Table  XIV. — Examination  of  Effluent  Water  of  the  ABC  Precip- 
itating Process,  at  Leeds. 

[Results  given  in  Parts  per  100,000.] 


De.  Lethebt's  Anal- 
ysis OP  Effluent 
FROM  Leeds  Sewage. 

Standard 

BY  1 

Dejlanded 

HE— 

September, 

1875.  t 

January, 
1S76. 

1 

Rivers 

Pollution 

Commiss'n. 

Thames 

Conserva'cy 

Board. 

In  Solution. 

Actual  ammonia 

1.47 

1.75 

- 

- 

Albuminoid  ammonia,    . 

0.20 

0.14 

0.30 

1.00 

Total  nitrogen  as  ammonia, 

1.91 

1.90 

- 

- 

Chloride  of  sodium. 

16.85 

15.85 

- 

- 

Mineral  matter. 

7^.99 

68.68 

- 

- 

Organic  matter. 

6.56 

9.01 

- 

- 

Total  solids  in  solution, , 

84.55 

77.69 

- 

140.00 

Organic  carbon  (estimated). 

1.31 

1.80 

2.00 

2.80 

In  Suspension. 
Mineral  matter,       .... 

0.31 

1.37 

3.00 

Organic  matter,       .... 

0.45 

0.71 

1.00 

— 

Total  solids  in  suspension, 

0.76 

2.08 

4.00 

7.00 

*  By  some  nnacconntable  error,  probably  in  copying,  the  precipitating  tanks  at 
Leeds  were  described  in  the  last  report  (p.  349)  as  being  of  iron  and  six  in  number; 
whereas  they  are  stone-faced,  and  consist  of  two  sets  of  six  each,  Avith  a  double  chan- 
nel between  them.  The  cisterns  into  which  the  sewage  passes  before  entering  the 
tanks  are  of  iron. 

t  B-eport  on  Recent  Trials  of  the  ABC  Process,  made  by  the  Leeds  Corporation ; 
by  William  Crookes,  F.  R.  S.    London,  1876. 

X  Samples  for  examination  were  taken  every  two  hours  for  two  weeks.  Dr.  Lethe- 
by's analyses  were  calculated  in  grains  per  gallon,  but  they  are  given  here  in  this  way 
for  the  sake  of  uniformity  with  the  other  tables. 
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Leeds  Effluent  Compared  with  Others. 

Mr.  Crookes  says  : — 

"  In  Dr.  Letheby's  report,  he  speaks  of  the  affluent  water  having 
an  offensive  smell.  This  is  not  unlikely,  considering  that  it  had  been 
kept  closely  stoppered  for  a  week  or  more." 

Sir  John  Hawkshaw  says,  too,  in  the  report  just  quoted  ; — 

"  The  effluent  water  at  Leeds  is  not  by  any  means  pure,  but  might 
be  rendered  so  by  a  larger  expenditure  in  deodorizing  substances 
and  precipitants,  and  by  an  outlay  on  filter-beds." 

This  effluent  virould  be  pure  enough  in  many  cases,  but  is 
far  belovsr  the  standard  which  may  be  got  in  irrigation,  as  may 
be  seen  by  the  following  extract  from  recognized  authori- 
ties : — * 

"  At  Croydon,  the  purification  of  the  sewage  of  that  town,  by 
passing  over  grass-lands  in  the  immediate  neighborhood,  has  been 
so  successful  that  people  residing  close  up  to  the  sewage-irrigated 
land  do  not  complain  of  any  nuisance ;  and  so  entirely  devoid  of 
color,  smell  or  taste  is  the  sewage  after  having  passed  over  the 
ground,  that  on  comparing  a  bottle  of  it  with  a  bottle  of  water 
from  Loch  Katrine,  without  knowing  in  which  bottle  the  respective 
waters  were  contained,  one  of  us  actually  selected  the  Croydon 
sewage  water  as  being  that  which  he  believed  was  Loch  Katrine 
water,  t  Similar  results  have  attended  its  application  at  Rugby, 
Carlisle,  Barking,  and  other  places,  and  there  can  therefore  be  no 
doubt  whatever  that  foul  sewage  after  being  properly  and  sufficiently 
passed  over  suitable  land,  and  applied  to  suitable  crops,  may  be 
wholly  deprived  of  its  offensive  character." 

Present  Methods  in  Leeds, 
The  authorities  of  Leeds  advertised  some  years  ago,  on  the 
failure  of  the  Native  Guano  Company,  for  proposals  to  deal 
with  their  sewage,  and  got  answers  from  ten  individuals  or 
companies ;  of  which  the  Clarifying  and  Utilization  of  Sew- 
age Company,  now  at  work  in  Leeds,  represents  one,  Good- 
all's  process  (modified  ABC). 

*  Report  on  the  Sewerage  of  Glasgow,  1868.  B7  J.  F.  Bateman  and  J.  W.  Bazal- 
gette,  p.  22. 

t  Dr.  Carpenter  kept  a  bottle  of  this  water  for  a  year  without  any  change  takiag 
place  in  it. 
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The  chairman  of  the  Utilization  of  Sewage  Committee  of 
Leeds  expressed  himself  as  follows  in  regard  to  the  present 
works,  under  date  of  February  29,  1876  : — 

"  The  sludge  has  not  yet  been  converted  by  us  into  a  salable 
manure,  but  four  drying  cylinders  are  just  ready  for  use  and  will  at 
once  be  set  to  work ;  it  remains  to  be  proved  whether  the  sale  of  the 
manure  will  pay  for  the  expenses  incurred  in  the  manufacture,  but, 
from  replies  received  from  many  farmers  and  gardeners  who  have 
used  some  manufactured  at  the  experimental  works,  it  appears  to  be 
well  suited  for  grass-land,  gar(ien-produce,  plants  and  flowers.  Up 
to  the  present  time  we  know  of  no  system  more  likely  to  answer 
our  requirements." 

Hille's  Process. 
Hille's  process  (chloride  of  magnesium  and  lime)  has  lately 
been  introduced  in  Edmonton  (population  15,000)  and  Totten- 
ham (population  23,500),  followed  by  filtration,  and  is  said 
to  have  been  very  successful.  Capt.  L.  Flower,  C.  E.,  of 
the  Lee  Conservancy  Board,  says  of  it : — 

"  An  effluent  sufficiently  pure  for  sanitary  purposes  is  now  dis- 
charged ;  there  is  also  an  absence  of  nuisance  at  the  works  such  as 
I  have  not  met  with  elsewhere.  .  .  .  The  lime  process  and  its 
residue  were  abominations.  The  Whitthread  process,  apart  from 
the  smell  of  the  sludge  and  the  cost,  was  an  improvement." 

The  works  at  Tottenham,  formerly  used  for  the  Whitthread 
process,  are  thus  described*  by  William  Shelford,  M.  Inst. 
C.  E.  His  diagram  of  the  tanks,  etc.,  is  also  given  (page  86), 
as  being  one  of  the  simplest  and  best  in  use  for  the  pre- 
cipitating process : — 

"  The  sewage  was  pumped  up  into  the  precipitating  tanks  at  the 
rate  of  about  one  and  a  quarter  million  gallons  per  day,  and  a 
'  salmon-ladder '  mixer  .  .  .  was  placed  between  the  pump  and 
the  tanks,  through  which  the  sewage  flowed  by  gravitation  at  a 
velocity  sufficient  to  prevent  the  subsidence  of  the  chemicals,  and 
with  a  disturbance  enough  to  incorporate  them  thoroughly  (inclina- 
tion 1 :  28).  The  phosphate  was  added  to  the  sewage  at  the  top  of 
the  ladder,  and  the  lime  at  any  suitable  point  in  its  length.  .  .  . 
The  filters  were  constructed  in  the  cheapest  possible  manner  by 

*  Proceedings  of  the  Institution  of  Civil  Engineers,  Vol.  XLV.    London,  1876. 
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forming  the  ground  and  draining  its  surface  with  agricultural  drain- 
pipes, surrounding  the  whole  with  a  small  earthen  bank  two  feet 
high  and  dividing  the  area  into  convenient  apartments.  The  space 
was  then  filled  with  screened  ashes  to  a  minimum  depth  of  one  foot, 
and  the  sludge  was  run  upon  the  top  to  a  depth  of  about  twelve 
inches.  These  filters  were  never  constructed  of  a  sufficient  extent 
(to  do  which  and  roof  them  was  estimated  to  cost  £1,000),  but  their 
working  was  quite  satisfactory." 

The  sludge,  containing  about  ninety  per  cent,  of  water,  was 
thus  reduced  so  as  to  contain  from  sixty-five  to  seventy-five 
per  cent.,  and  was  completely  dried  by  artificial  heat ;  but  the 
smell  from  the  chimneys  necessitated  the  vs^orks  being  given 
up. 

Sewage  Precipitates  Generally. 

Mr.  Robert  Rawlinson,  C.  B.,  of  the  Local  Government 
Board,  and  one  of  the  First  Rivers  Pollution  Commission, 
said  of  the  sewage  precipitates,  before  the  Society  of  Arts 
Conference,  May,  1876  : — 

"  "Whatever  the  value  of  the  manure  might  be,  it  did  not  find  a 
ready  sale.  When  he  was  at  Rochdale,  he  saw  thousands  of  tons 
which  the  farmers  would  not  take  away.  It  was  evident,  therefore, 
that  Whatever  the  value  might  be,  at  the  present  time  the  price  asked 
did  not  offer  sufficient  inducement  for  farmers  to  buy  it." 

Dry  Removal. 
Many  towns  in  England,  with  all  the  difficulties  of  sewage- 
disposal  staring  them  in  the  face,  have  adopted  various  sys- 
tems of  dry  removal,  w^hich  also  have  their  objections.  At 
Rochdale*  and  at  Manchester,*  the  most  satisfactory  methods 
are  used.  In  Rochdale,  the  ash-carts  pour  their  contents  into 
the  hopper  of  a  sifting-machine,  which  separates  the  fine  ash, 
fine  cinder,  rough  cinder,  vegetable  matter,  glass,  pots,  and 
rags.  The  disposal  of  this  refuse  is  by  using  the  fine  ash  for 
manure,  the  fine  and  rough  cinder  for  fuel  for  the^steam-boil- 
ers  and  for  sale ;  the  vegetable  matter,  is  burnt,  and  the  ash 
from  it  ground  and  added  to  the  manure,  for  the  sake  of  the 
potash ;  the  clinkers  and  pots  are  ground  up  for  mortar  and 
cement,  and  the  rags,  glass,  and  iron  sold.  Thus  the  whole 
of  the  refuse  collected  is  utilized  and  the  nuisance  of  a  tip 
obviated.     In  Manchester  (population,  351,189;    mortality, 

*  See  pages  182, 183,  and  ISi  of  the  Seventh  Report  of  the  State  Board  of  Health. 
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28.4),  about  20,000  tub-closets  and  23,000  middens  are  in 
use ;  that  there  is  a  difference  of  opinion  as  to  their  efficacy, 
may  be  seen  from  the  statement  of  Mr.  Lewis  Angell,  C.  E., 
Borough  Engineer  at  East  Loudon,  that  anything  more  dis- 
gusting and  unclean  than  the  pail-system,  as  carried  out  at 
Manchester,  he  had  never  seen ;  but  certainly  this  might  be 
avoided  with  sufficient  care. 

Opinions  of  Experts. 
The  most  important  contribution  to  our  knowledge  on  the 
disposition  of  sewage,  during  the  year,  has  been  from  a  con- 
ference of  the  leading  sanitarians  and  engineers  of  England, 
under  the  auspices  of  the  Society  of  Arts,  held  in  London, 
May  9,  10,  and  11,  1876,  at  which  there  were  full  reports  and 
discussions  on  all  branches  of  the  subject.  Very  full  returns 
were  got  from  one  hundred  and  sixty  towns ;  of  which  twelve 
disposed  of  their  sewage  by  direct  irrigation,  twenty-two  by 
irrigation  after  treatment  (subsidence  of  solid  parts),  three 
by  subsidence,  thirteen  by  filtration,  seven  by  precipitation 
and  filtration,  nine  by  precipitation,  eighty-one  by  discharge 
into  streams,  and  in  nineteen,  cesspools  and  dry  vaults  were 
used  instead  of  sewers.  The  results  arrived  at  are  embodied 
in  the  following  report : — 

"  The  chairman  of  the  conference  and  the  executive  committee, 
after  having  carefully  considered  the  information  furnished  from  the 
various  localities,  as  well  as  the  facts  brought  forward  during  the 
conference,  have  to  submit  the  following  as  the  conclusions  to  which 
such  information  appears  to  lead : — 

"1.  In  certain  localities,  where  land  at  a  reasonable  price  can  be 
procured,  with  favorable  natural  gradients,  with  soil  of  a  suitable 
quality,  and  in  sufficient  quantity,  a  sewage  farm,  if  properly  con- 
ducted, is  apparently  the  best  method  of  disposing  of  water-carried 
sewage.  It  is  essential,  however,  to  bear  in  mind  that  a  proQt 
should  not  be  looked  for  by  the  locality  establishing  the  sewage 
farm,  and  only  a  moderate  one  by  the  farmer. 

"  2.  With  regard  to  the  various  processes  based  upon  subsidence, 
precipitation,  or  filtration,  it  is  evident  that  by  some  of  them  a  suf- 
ficiently purified  effluent  can  be  produced  for  discharge,  without 
injurious  result,  into  water-courses  and  rivers  of  sufficient  magnitude 
for  its  considerable  dilution;*  and  that  for  many  towns,  where  land 

*  The  italics  are  mine. — [Ed. 
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is  not  readily  jobtained  at  a  moderate  price,  those  particular  proc- 
esses afford  the  most  suitable  means  of  disposing  of  water-carried 
sewage.  It  appears,  further,  that  the  sludge,"  in  a  manurial  point  of 
view,  is  of  low  and  uncertain  commercial  value  ;  that  the  cost  of  its 
conversion  into  a  valuable  manure  will  preclude  the  attainment  of 
any  adequate  return  on  the  outlay  and  working  expenses  connected 
therewith,  and  that  means  must  therefore  be  used  for  getting  rid  of 
it  without  reference  to  possible  profit. 

"3.  In  towns  where  a  water-carried  system  is  employed,  a  rapid 
flow,  thorough  ventilation,  a  proper  connection  of  the  house  drains 
and  pipes  with  the  sewers,  and  their  arrangement  and  maintenance 
in  an  efficient  condition,  are  absolutely  essential  as  regards  health ; 
hitherto  sufficient  precautions  have  rarely  been  taken  for  eflSciently 
insuring  all  the  foregoing  conditions. 

"  4.  With  regard  to  the  various  dry  systems,  where  collection  at 
short  intervals  is  properly  carried  out,  the  result  appears  to  be  satis- 
factory ;  but  no  really  profitable  application  of  any  of  them  appears 
as  yet  to  have  been  accomplished. 

"  5.  The  old  midden  or  privy  system,  in  populous  districts, 
should  be  discontinued,  and  prohibited  by  law. 

"6.  Sufllcient  information  was  not  brought  forward  at  the  con- 
ference to  enable  the  committee  to  express  an  opinion  in  regard  to 
any  of  the  foreign  systems. 

"7.  It  was  conclusively  shown  that  no  one  system  for  disposing 
of  sewage  could  be  adopted  for  universal  use  ;  that  different  locali- 
ties require  different  methods,  to  suit  their  special  peculiarities,  and 
also  that,  as  a  rule,  no  profit  can  be  derived  at  present  from  sewage 
utilization. 

"  8.  For  health's  sake,  without  consideration  of  commercial  profit, 
sewage  and  excreta  must  be  got  rid  of  at  any  cost. 

"  The  executive  committee,  whilst  abstaining  from  submitting 
any  extensive  measures,  have  no  hesitation  in  recommending  that 
the  prevention  of  dangerous  effects  from  sewage  gases  should  receive 
the  immediate  attention  of  the  Legislature,  and  they  submit  the  fol- 
lowing resolutions  as  the  basis  of  petitions  to  Parliament : — 

"  1.  That  the  protection  of  public  health  from  typhoid  and  other 
diseases,  demands  that  an  amending  Act  of  Parliament  be  passed, 
as  soon  as  possible,  to  secure  that  all  house  drains  connected  with 
public  sewers  in  the  metropolis,  and  towns  having  an  urban  author- 
ity, should  be  placed  under  the  inspection  and  cdntrol  of  local  san- 
itary authorities,  who  shall  be  bound  to  see  to  the  effective  construc- 
tion and  due  maintenance  of  all  such  house  drains,  pipes,  and 
connections.  Provisions  having  this  object  in  view  already  exist  in 
the  Act  constituting  the  Commissioners  of  Sewers  in  the  City  of 
12 
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London,  in  the  Metropolis  Local  Management  Act,  1855,  and  in  the 
Public  Health  Act,  1875,  but  practically  they  seem  scarcely  sufficient 
for  the  purpose. 

"  2.  That  plans  of  such  drains  and  connections  be  deposited  in 
the  charge  of  the  respective  local  authorities,  who  shall  be  bound  to 
exhibit  them  and  supply  copies  of  them  to  the  public  on  payment  of 
a  moderate  fee. 

"3.  That  the  owners  of  houses  be  compelled  by  law  to  send  to 
the  respective  local  authorities,  within  a  specified  time  after  the 
passing  of  the  Act,  plans  of  all  house  drains  on  an  appointed  scale. 

"  (Signed  by)    The  Right  Hon.  James  Stansfeld,  M.  P., 

"  Chairman  of  the  Conference. 

"  Lord  Alfred  S.  Churchill,  Chairman  of  the  Council, 
"  F.  A.  Abel,  F.  R.  S.  President  of  the  Chemical  Society, 
"  Sir  Henry  Cole,  K.  C.  B., 
"  Capt.  Douglas  Galton,  R.  E.,  C.  B.,  F.  R.  S., 
"  Lt.-Col.E.F.Du  Cane,R.E.,  C.B.,  Sur.-Gen.  of  Prisons, 
"  Members  of  the  Executive  Committee.'" 

English  Government  Statistics. 
In  March,  1876,  very  valuable  statistics  *  were  published 
by  the  Local  Government  Board  of  England,  giving,  as  nearly 
as  possible,  the  present  state  of  the  sewage  question  in  that 
country.  A  large  number  of  the  462  towns,  for  which  the 
fticts  are  stated,  still  use  cesspools  and  vaults  ;  the  majority 
cast  their  sewage  into  some  neighboring  body  of  water. 
Where  there  are  sewers,  and  there  is,  therefore,  sewage  to  be 
disposed  of,  it  is  not  in  all  cases  stated  for  what  part  of  the 
town  sewers  are  built,  and  we  cannot  always  judge  from  the 
population  how  much  sewage  is  disposed  of  in  each  way. 

Overflow  of  Sewage  on  Land. 
This  is  the  simplest  way  ;  i.  e. ,  letting  the  sewage  run  over 
grass-land  to  be  taken  wholly  or  in  part  by  farmers,  an  imper- 
fect method,  but  good  enough  in  certain  places.  This  is  used 
by  thirteen  towns  having  populations  from  5,115  to  7,500. 
It  costs  nothing  usually,  and  there  is  also  no  profit  to  the 

*  Return  pursuant  to  an  order  of  the  House  of  Lords,  dated  July  20, 1875,  from 
every  urban  sanitary  district  in  England  and  Wales  having  more  than  5,000  inhab- 
itants.   London,  1S76, 
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town.  Of  course  there  are  no  works  to  be  built,  if  the  flow 
is  by  gravitation.  One  town  only  of  the  thirteen  reported 
any  expense  incurred  for  their  last  year  (£54) ,  possibly  from 
pumping.    ' 

Filtration. 

Filtration  through  gravel-land,  prepared  beds  of  cinders, 
etc.,  is  in  use  in  sixteen  towns.  The  original  works  in  ten 
are  not  stated  as  costing  anything.  There  was  an  amount 
expended  during  the  year  in  nine  cases  of  twenty,  twenty- 
three,  twenty-five,  fifty-two,  sixty,  seventy-seven,  eighty- 
four,  one  hundred  and  thirty-seven,  and  one  hundred  and 
fifty  pounds  sterling  respectively,  and  in  the  rest,  nothing. 
In  three  cases  there  were  figures  under  the  column  of  profits  ; 
in  one  of  twenty-five  pounds  (cost,  one  hundred  aiid  thirty- 
seven  pounds) ,  but  it  is  stated  that  this  was  the  amount 
received,  and  not  the  profit ;  in  a  second,  of  sixteen  pounds 
(cost,  twenty-five  pounds),  but  it  is  stated  elsewhere  that  this 
is  the  amount  received  simply  ;  and  in  a  third,  of  six  pounds, 
in  resrard  to  which  there  is  no  statement ;  but  the  inference 
is  that  this  also  is  simply  the  amount  received,  and  presuma- 
bly was  from  sludge  sold.     Of  the  sixteen  towns, — 

One  had  a  population  of  25,000. 

Two  had  populations  from  20,000  to  25,000. 

Three  had  populations  from  10,000  to  20,000. 

Five  had  populations  from  7,000  to  10,000. 

Five  had  populations  from  5,000  to  6,000. 

Sirrvple  Subsidence. 

The  sewage  of  ten  towns  is  disposed  of  in  this  way.  One 
has  a  population  of  43,000,  and  uses  only  partial  subsidence ; 
one  has  a  population  of  14,000 ;  three  from  9,000  to  10,000 ; 
and  five,  7,000  and  under.  In  only  two  is  any  expense 
reported  for  the  year's  work.  In  none  was  there  any  profit. 
Of  course  this  method  is  very  incomplete,  and  is  satisfactory 
only  when  the  works  are  on  a  small  scale,  remote  from 
dwellings,  und  not  required  to  accomplish  more  than  a  very 
partial  cleansing  of  the  sewage. 
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Subsidence  and  Filtration. 
This  is  simply  a  modification  of  the  last  process.  Of 
course  only  the  rudest  basins  for  precipitating  are  used,  and 
the  land  is  depended  on  for  filtration.  One  only  reported  any 
original  cost  for  their  works  (population,  14,000  ;  cost,  £391)  ; 
the  others  have  less  than  7,500  inhal^itants  each.  In  ndne  was 
there  any  profit ;  in  two,  small  expenditures  were  reported. 

Irrigation. 

Forty-six  towns  irrigate  with  their  sewage  ;  of  these,  seven 
use  subsidence-tanks  for  removing  the  heavier  parts  of  the 
solids,  and  with  the  results  shown  in  the  following  table. 

In  the  next  six  tables,  in  nearly  every  case,  the  dura- 
tion of  the  time  is  given  of  the  process  in  use  ;  in  the  fourth 
column,  the  cost  of  sewers  is  not  included  ;  in  the  fifth  column, 
there  is  some  difficulty  in  getting  at  the  exact  results,  inasmuch 
as  it  is  not  always  stated  whether  the  interest  on  the  original 
outlay  is  included,  nor  how  much  of  the  money  was  expended 
on  permanent  works ;  in  the  last  column,  the  amount  placed 
under  the  head  of  profit  has,  in  some  cases,  been  found,  from 
other  sources,  to  mean  simply  the  receipts.  The  results  are 
supposed  to  be,  in  most  cases,  for  the  year  1874.  It  will  be 
noticed  that  the  profits  are  often  said  to  be  ?^^7,  without  any 
indication  of  the  amount  of  the  loss,  if  there  was  any. 


Table  XV. — Results  of  Irrigation  (with  Subsidence-Tanlcs)- 

Towtts. 


-Seven 


URBAN  SANITAKY 
AUTHORITY. 

o 
P. 

le  length  of  ti 
during      wh 
any  systems 
artificial  sew 
:reatment  h 
been  in  ope 
tion. 

he  total  amo 
which  has  b 
expended  for 
artificial   tre 
ment  of  sewa 

he  cost  of  c 
rying   on    st 
sewage    wo 
during  the  1 
3'ear  for  wh 
jccounts    h 
been  made. 

he  profit,  if  a 
derived     fr 
these      wor 
during  the  sa 
period. 

Ch 

Eh 

^ 

^ 

H 

Banbury, 

11,718 

Since  1874,   . 

£5,500 

£590 

£1091 

Blackbui'n, 

90,000 

3  years,     .    . 

88,750^ 

7,007 

1,2261 

Brynmawr,     . 

7,000 

9  years,     .     . 

300 

Nil. 

Nil. 

Epsom,  , 

6,276 

4  years,    .     . 

3,626 

244 

Nil. 

Northampton, 

50,000 

Since  Jau.71, 

70,360^ 

3 

1,922* 

Penrith,  . 

8,317 

-           - 

6 

- 

- 

Wrexham, 

8,537 

4  years,     .     . 

1,000^ 

Nil. 

Nil. 

1  Loss.         2  Including  land.  ^  Not  stated. 

6  Taken  by  a  private  individual  at  his  own  cost. 


*  Return  from  sales  of  crops. 
«  Let  to  a  private  individual. 
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By  the  Society  of  Arts  Conference,  the  following  results  are 
given  :  Banbury,  expenses  in  1875,  not  including  interest  on 
capital,  £513;  receipts  from  sale  of  crops,  £1,450;  for 
deposit  in  tanks,  £30.  Blackburn,  average  annual  outlay, 
£768.  Northampton,  net  coSt  of  dealing  with  sewage,  about 
£2,300  in  1875,  including  interest  on  works,  probably. 

Table  XVI. — Irrigation  (with  previous  precipitating  treatment)  — 

Six  Towns. 
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Bolton,     . 

90,000 

1|-  years,  .     . 

£16,578" 

£1,306 

£1,007" 

Chester,* . 

35,232 

Since  July  ,75, 

4,200 

- 

Nil. 

Edmonton, 

15,000 

4  months. 

1,929 

755 

Nil. 

Harrow,  . 

5,010 

6  years,     .     . 

4,324 

124 

Nil. 

Tunbridge, 

9,000 

3  years,     .     . 

3,500 

208 

Nil. 

Watford, . 

8,111 

4  years,     .     . 

1,400 

„    613 

436« 

Table  XVII. — Irrigation  {the  farms  being  leased  to  private  indi- 
viduals)— Seven  Towns. 


Enfield,    . 

17,000 

8 

Guisbrough,    . 

5,202 

5  years,     .     . 

£1,5529 

9 

£5'" 

Leamington,^  . 

20,917 

Since  1872,    . 

16,000 

£1,035 

586" 

Leek  (in  part), 

11,732 

-            - 

Nil. 

Nil. 

Nil. 

Ormkirk, 

6,127 

-            - 

- 

Nil. 

Nil. 

Romford, 

6,335 

_            - 

Nil. 

Nil. 

Nil. 

Worthing, 

9,000 

12  years,  .     . 

12 

— 

10'^ 

1  In  these  two  cases,  it  is  probably  the  net  cost  that  is  given,  and  not  the  outlay. 

2  Works,  £11,018 ;  land,  £5,560.        ^  Loss.       *  A  part  of  the  sewage  only  is  used. 
5  Per  year,  estimated.  ^  Produce  of  farm. 

^  The  Earl  of  Warwick  pays  £450  a  year  for  the  sewage,  on  a  thirty  years'  lease ; 
the  town  loses  a  little  less  than  the  cost  of  pumping  the  sewage,  each  year. 
s  Expenses  paid  for  use  of  sewage.  »  paid  hy  lessee.         '"  Rent  paid  town. 

"  Loss.  12  Company  builds  necessary  works.  "  Per  year. 
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Table  XVIII. — Simple  Irrigation  (tJie  farms  deing  carried  on  by 
the  various  towns) — Twenty-six  Towns. 
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Altrincliam,*    . 

8,478 

5  years,     .     . 

£3,000 

£134 

.     Nil. 

Bedford, . 

16,851 

7  years,     .     . 

6,997 

2,627 

£180 

Bishops  Stortford,  . 

6,250 

3  to  4  years, . 

7,728 

575 

Nil. 

Bury  St.  Edmunds, 

14,928 

8  years,     .     . 

1,930 

336 

Nil. 

Chelmsford,    . 

9,500 

Since  1866,    . 

2,300 

/  250  to 
\     300 

I  Nil. 

Chorley, . 

18,000 

6  years,    .    . 

16,550'^ 

906 

583 

Crewe,    . 

20,000 

2  years,     .     . 

42,550*^ 

5,368^ 

10 

Croydon, 

55,652 

18  years,  .     , 

21,740 

11,9478 

Nil 

Doncaster, 

18,750 

3  years,    .     . 

20,000 

382 

170 

Gateshead,'' 

48,627 

-           - 

- 

- 

- 

Harrogate, 

'  6,655 

5  years,    .     . 

11,050 

582 

403 

Kidderminstei 

,       , 

19,463 

3  years,    .     . 

44,041 

921 

Nil. 

Maidenhead, 

6,173 

5  years,    .     . 

- 

516 

533 

Norwich,* 

84,000 

2  years,     .     . 

113,000 

4,224 

Nil. 

Prescot,  . 

6.990 

2  years,    .     . 

8,268 

''94 

28 

Reigate,  . 

15,910 

4  years,     .     . 

3,463 

440 

1283 

Rugby,    . 

8,500 

20  years,  .     . 

5,800 

344 

85 

Swindon  NewTown, 

7.628 

4  years,    .     . 

14,434 

1,662 

Nil. 

Tunbridge  Wells,  . 

19,410 

3  years,    .    . 

87,243 

8,199 

5283 

Tyldesley  and  Sha- 

kerley,* 

8,400 

-           - 

Nil. 

Nil. 

Nn. 

Ware, 

5;362 

—           — 

578 

690 

Nil. 

Warwick, 

11,002 

8  years,     .     . 

11.000 

2,067^ 

996' 

Wellington, 

6,283 

- 

Nil. 

Nil. 

Nil. 

West  Derby, 

31,000 

3  years,    .     . 

58,147 

2,545 

803* 

Wolverhampton,    . 

71,500 

~           — 

38,000 

4,451 

646* 

»  Only  part  of  the  sewage  is  used.  ^  Including  land. 

3  Loss.  *  Including  interest. 

5  This  may  mean  only  the  receipts,  and  not  the  profits.  "Wolverhampton  is  returned 
as  also  filtering  their  sewage,  although  it  is  not  known  to  the  writer  whether  that 
means  the  separation  of  solids  before  Irrigation,  or  whether  it  is  part  of  the  process 
of  irrigation  itself  as  the  sewage  passes  through  the  soil. 

8  Including  repairs,  fences,  etc.  '  The  sewage  of  only  1,000  inhabitants  is  used. 

8  The  sewage  is  disposed  of  to  private  parties. 

0  The  cost  of  pumping  alone  was  £671. 

10  By  the  "  Pall  Mall  Budget "  of  November  10, 1876,  it  is  stated  that  the  loss  in  1875 
was  £3,919,  and  that  it  will  ibe  about  £4,000  for  1876.  These  sums  probably  include 
interest  on  the  capital  invested,  which,  including  cost  of  injunctions,  etc.,  is  stated  to 
have  been  £70,000. 
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By  the  Society  of  Arts  Conference,  the  net  cost  at  Chelms- 
ford was  about  £300,  and  the  receipts  £35  ;  at  Croydon,  the 
net  cost  was  £2,367  a  year,  but  they  pay  enormous  rents  for 
their  land,  which  is  in  the  "Outer  Ring"  of  London;  at 
Eeigate,  there  was  a  loss  of  £104  in  1875,  and  at  Altrincham 
there  was  some  loss.  At  Eton,  on  the  other  hand,  a  village 
of  3,500  inhabitants,  including  the  school,  there  was  a  profit 
of  £120;  but  it  is  sewered  on  the  separate  system,  keeping 
out  rain-water,  so  that  the  sewage  is  quite  concentrated. 

Intermittent  Downward  Filtration* 

TJ^is  system  is  comparatively  a  new  one,  and  has  not  yet 
been  generally  introduced,  although  several  towns  are  now, 
since  the  return,  beginning  to  go  to  work  on  that  principle. 


Table  XIX. — Intermittent  Doivmvard  Filtration- 
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Kendal,  . 

13,500 

1-1  years,  .    . 

£18,871 

£110 

£385' 

Merthyr  Tydfil «      . 

65,000 

4  years,    .     . 

53,330 

2,690 

1,0673 

Wellingborough,*  . 

12,000 

3  years,     .    . 

"~ 

15 

Nil. 

1  It  is  thought  that  this  must  mean  receipts,  which  amoirated  to  £150  the  first 
season. 

2  Twenty-five  acres  only  are  used  for  the  intermittent  downward  system ;  a  couple 
of  hundred  acres  have  been  added  for  ordinary  irrigation,  and  the  preparation  of  that 
land  may  have  been  the  cause  of  the  high  figures  in  the  fifth  and  sixth  columns. 

3  Loss. 

*  The  farm  is  for  only  one-tenth  of  the  population. 


Precipitation. 

Twenty-six  towns  precipitate  their  sewage,  one-half  of  them 
filtering  also. 

*  This  is  essentially  the  same  as  the  oxydation  par  colmatage,  which  has  been  suc- 
cessfully applied  near  Paris  by  Gerardin  in  the  case  of  several  manufactories,  and 
which  has  sufiSciently  purified  the  River  Croult,  previously  very  much  contaminated. 
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We  learn  from  the  conference  referred  to  that  the  net  cost 
of  dealmg  with  the  sewage  in  Leicester  was  £2,032, — so 
near  £2,116— £83,  as  given  in  Table  XX.,  that  the  difference 
may  be  accounted  for  by  the  fact  that  shillings  and  pence  are 
not  reckoned.*  The  figures  of  "profit"  in  the  sixth  column 
must,  therefore,  signify  receipts  only.  In  Birmingham,  the 
net  cost  for  one  year  was  given  as  £12,710,  which  corre- 
sponds with  the  previous  accounts  of  that  city.f  For  Tot- 
tenham, the  net  annual  cost  for  four  years  was  £2,000  per 
annum,  so  that  the  profit  of  £65  is  supposed  to  be  to  the 
credit  of  the  town,  while  the  great  loss  was  probably  on  the 
persons  who  managed  the  sewage  (Whitthread  Company),  for 
Mr.  Shelford  says,|  writing  at  a  later  date, — 

"  It  is  unfortunate  that  the  company  was  compelled  by  financial 
difficulties  to  hand  over  the  works  to  the  local  board ;  and  that, 
partly  owing  to  the  doubt  entertained  as  to  the  power  of  a  local 
board  to  trade  in  the  manufacture  of  manure,  the  Whitthread  process 
has  been  for  the  present  abandoned." 

Precipitation  and  Filtration. 
Of  the  thirteen  towns  'dealing  with  their  sewage  in  this 
way,  eleven  return  profits  of  "nil,"  and  two  losses  of  £25 
and  £400  respectively.  One  township  reports  the  sewage 
as  being  disposed  of  in  its  different  villages  by  subsidence, 
filtration,  and  irrigation. 

Qost  of  Precipitation, 
It  is  dif&cult  to  get  at  the  cost  of  the  precipitating  processes 
exactly,  because,  where  they  are  on  a  large  scale  and  well  car- 
ried out,  they  are  generally  in  the  hands  of  private  companies. 
Mr.  William  Shelford,  however,  who  was  formerly  engiifeer 
of  the  Native  Guano  Company  (A  B  C),  during  their  experi- 
ments with  the  sewage  of  London  at  Crossness,  has  published 
some  important  statistics  on  the  subject.  §  He  says  that  the 
cost  of  precipitating  the    sludge  and  dryipg  it  enough  for 

*  And  yet  "  outlying  villages  object  to  contamination  of  the  river  by  effluent  sewage 
water." 

t  Seventh  Report  of  the  State  Board  of  Health,  page  351. 

X  Op.  Git. 

§  "  The  Treatment  of  Sewage  by  Precipitation."    Proceedings  of  the  Institution  of 
Civil  Engineers,  Vol.  XLV.    London,  1875. 
13 
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transportation,  is  thirty  shillings  a  ton,  and  that  anything 
over  that  sum  is  due  to  the  chemicals,  which  may  be  cheap 
or  expensive,  sparingly  used  or  in  sufficient  quantity.  His 
opinion  is,  "In  short,  the  success  of  precipitation  depends  on 
neutralizing  the  cost  of  the  chemicals  employed,  or,  in  other 
words,  upon  the  admixture  of  precipitants  which  have  a 
manurial  value,  and  upon  the  eventual  recovery  of  that  value 
in  the  dry  manure."  He  has  tabulated  the  results  of  various 
experiments  thus : — 

Table  XXI. — Results  of  Experiments  in  Precipitating  Sewage  in 
Large  Quantities. 


Process. 

PLACE. 

Dose  per  1,000 
gallons. 

Cost 

of  Manure 

per  ton. 

ABC, 
ABC, 

Cami^bell,  . 
Whitthread, 

Crossness,  London. Outlet, 
Leamington,    .... 
Tottenham,       .        .        .        . 
Tottenham,       .... 

lbs. 
31.80 
1.86 

9.76 
2.00 

£       s.      d. 
5      16      4 
1     17     1 
4      0    9 
3      3    0 

Cost  of  Irrigation. 

Irrigation,  when  well  managed  and  not  on  too  large  a  scale, 
seems  likely  to  give  very  good  results  from  a  financial  point 
of  view,  if  no  excessive  sums  are  paid  for  expensive  land, 
pumping,  etc.  ;  but,  like  precipitation,  in  the.majority  of  cases, 
there  is  a  loss  somewhere^  if  it  is  done  well  enough  to  be 
satisfactory.  Its  advocates,  however,  are  gaining  rather  than 
losing  confidence  from  their  increased  experience.  Colonel 
Jones  has  been  especially  successful  at  Wrexham,  where,  ac- 
cording to  Mr.  Eyton  Jones,  mayor  of  the  town,  "they  have 
eighty-four  acres  at  £5  an  acre,  which  they  sublet  to  Colonel 
Jones,  who  paid  them  a  profit  rent  of  £30  a  year,  and  yet  he 
made  £300  a  year  profit  by  it,  besides  setting  aside  a  sinking 
fund  annually  to  recoup  himself  on  his  capital  account." 

Colonel  Jones,  too,  has  recently  oSered  to  take  a  lease  of 
the  West  Derby  Farm  (two  hundred  acres,  with  sewage  from 
a  population  of  about  20,000)  at  the  usual  rent  of  atljoiuing 
land,  proposing  to  occupy  his  spare  time  in  superintending 
this  new  farm,  in  addition  to  the  one  which  he  has  now  got 
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into  pretty  regular  working  order  at  Wrexham,  although  the 
two  places  are  separated  by  about  thirty  miles  of  railway. 

The  Earl  of  Dudley  has  offered  to  take  the  sewage  of 
Dudley,  building  at  his  own  cost  the  necessary  works,  there- 
by, according  to  the  ''Pall  Mall  Budget"  of  October  6,  1876, 
saving  the  town  an  immediate  outlay  of  £50,000. 

The  Earl  of  Warwick's  farm  at  Leamington  is  said  to  be 
satisfactory  to  him,  but  no  accounts  are  published  of  the 
pecuniary  result. 

Cost  of  BarTcing  Farm. 
The  farm  at  Barking,  with  an  area  of  two  hundred  and 
twelve  acres,  where  a  small  part  of  the  sewage  of  London 
was  utilized   as   an.  experiment,  gives  the   following   as   the 
results  of  six  years'  experience  : — 


Year  ending  August  31,  1870, 

81,  1871,      . 

Sixteen  months  ending  December  31,  1872 

Year  ending  December  31, 1873, 

31,  1874, 

31, 1875, 


292    7     0 


"The  years  ending  August  31,  1870  and  1871,  were  favor- 
able to  sewage,  being  without  rain.  The  land  was  new  to 
sewage,  and  we  were  also  selling  milk,  which  is,  perhaps,  the 
most  profitable  method  of  turning  sewage  to  account.  The 
average  cost  of  pumping  the  sewage  to  a  height  varying  from 
about  thirty-five  to  forty  feet,  through  a  main  rather  over 
one  and  a  half  miles  in  length,  is  about  £450  per  annum, 
without  allowing  anything  for  depreciation  in  machinery,  etc. 
This  is  not  included  in  the  lists  of  payments,"  and,  therefore, 
is  not  reckoned  in  the  account. 


Cost  of  Cheltenham  Farm. 
The  accounts  of  Cheltenham  (population,  41,923)  show  a 
very  fair  result  to  the  town  from  leasing  the  sewage-irrigated 
land   (two  hundred  acres)   to  farmers;   but,  unfortunately. 
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only  "a  fair  effluent  has  been  obtained,"  as  the  lessees  are 
intent  on  profitable  farming  rather  than  purifying  sewage. 
Subsidence  tanks  are  used,  from  which  there  must  be  a  great 
stench ;  and  the  authorities  seem  to  have  excellent  success  in 
selling  the  sludge  mixed  with  ashes,  at  two  shillings  per  cubic 
yard,  from  which  part  of  the  process  there  was  an  average 
annual  profit  of  £52  15s.  9d.  for  the  five  years. 


Cheltenham  Sewage  Farm — Balance  Sheet. 


Receipts. 


Rents,    . 
Fluid  sewage. 
Deficiency,  . 


Rents,    . 
Fluid  sewage, 
Deficiency,    . 


Rents,  etc.,  . 
Fluid  sewage, 
Deficiency,    •. 


Rents,  etc.,  . 
Fluid  sewage. 
Deficiency,    . 


Rents,  etc.,  . 
Fluid  sewage. 
Deficiency,    . 


£       s. 

899  12 

75  10 

134  15 


1871. 

d. 

0 
0 
0 


Payments. 


Wages,  tradesmen's  bills,    *     «• 
and  other  expenses,  .    286     2 
Rates  and  taxes,   .        .      26  19 
Interest  on  loan,    .        .    796  14 


£1,109  17  0 

1872. 

£        s. 

.  868  15 
.  142  0 
.      80  11 


£1,109  17     0 


d. 
10 

0 
5 


£1,091    7     3 


Wages,  tradesmen's  bills,    ^      *•  ^• 

and  other  expenses,  .     280  15  5 

Rates  and  taxes,    .        .      27  14  10 

Interest  on  loan,  .        .    782  17  0 


£1,091     7     3 


1873. 


£        s.  d. 

936  19  6 

131  10  0 

38    7  5 


Wages,  tradesmen's  bills,    *  «. 

•  and  other  expenses,  .    286  7 

Rates  and  taxes,    .        .      52  2 

Interest  on  loan,   .        .    768  7 


£1,106  16  11 

1874. 

Wages,  tradesmen's  bills,    ^ 
and  other  expenses,  .    253 
Rates  and  taxes,   .        .      47 
Interest  on  loan,  .        .    753 


£1,106  16  11 


£  s.  d. 

848  14  9 

86  12  6 

118    4  1 


£1,053  11     4 


3.  d. 

8  4 

4  0 

4  0 


£1,053  11    4 


£       s. 

.    890    8 
.     145  18    0 
.     128  11     0 

£1,164  17     5 


1875. 

d. 

5 


Wages,  tradesmen's  bills,    ^  «•  '^• 

and  other  expenses,  .    396  5  4 

Rates  and  taxes,    .        .      31  4  9 

Interest  on  loan,   .        .    737  7  4 


£1,164  17    5 


Cheltenham  was  reported  so  indefinitely  in  the  returns 
already  given,*  that  it  was  not  thought  to  be  disposing  of  its 
sewage  by  irrigation.  It  should,  therefore,  be  added  to  the 
list  of  towns  in  Table  XV. 


*  See  page  90. 
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Oost  of  Bedford  Farm. 

The  accoimts  of  the  sewage  farm  managed  by  the  Borough 
of  Bedford,  show  a  considerable  loss  in  1875,  especially  when 
compared  with  the  fair  profit  of  £180  15s.  4.d.  in  1874.*  A 
considerable  part  of  this  expenditure  is  for  pumping. 

Mr.  John  Lund,  the  Borough  Engineer,  kindly  informs  me 
that  the  loss  for  1876  is  estimated  to  be  aboiit  £169. 


Bedford  Irrigation  Farm. 
General  Account  and  Balance  Sheet  foe,  Year  ending  31st  Dec,  1875. 


Dk. 

Cr. 

£ 

s. 

d. 

£ 

s.       d. 

To  stock,  31st  Dec  ,  1874 

544 

8 

0 

By  sales 

of   crops  by 

working    plant, 

31st 

auction, 

1,807 

19     9 

Dec,  1874,      . 

269 

9 

0 

sales 

of    crops    by 

labor. 

510 

16 

11 

manager, 

387 

11     8 

manager's  salary 

• 

134 

3 

0 

stock 

in  hand,  31st 

engineer's  ditto. 

69 

11 

6 

Dec. 

,1875,     . 

418 

4    0 

coals, 

274 

15 

10 

workin 

g   plant    and 

%      horse,  corn,  keep. 

and 

live 

stock,     31st 

straw,     . 

91 

13 

6 

Dec. 

1875,    . 

330 

14f6 

horse, 

25 

0 

0 

sewage  works,. 

10 

8     6 

machinery, 

46 

9 

1 

balance  carried  down. 

351 

7     5 

seeds  and  plants, 

107 

15 

0 

hire  of  horses. 

13 

14 

6 

permanent  works 

, 

10 

8 

6 

auctioneer's  commis- 

sion and  expenses, 

111 

3 

3 

rents, . 

917 

4 

0 

poor-rates. 

92 

0 

3 

income  tax, 

18 

3 

2 

land  tax,    . 

3 

1 

2 

insm-ance,  . 

0 

10 

0 

miscellaneous  trades- 

men's bills,     . 

£ 

65 

19 

2 

£ 

3,306 

5 

10 

3,306 

5  10 

To  balance,     . 

£351 

7 

5 

Cost  of  Dry  Removal. 

It  is  interesting  to  compare  with  these  accounts  of  precipi- 
tation and  irrigation  the  great  cost  of  the  dry-removal  methods. 
In  Manchester,  there  are  "  about  20,000  tub-closets  and  23,000 


*  Compare  the  Seventh  Report  of.the  State  Board  of  Health,  p.  382. 
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Lancashire  middens  [^.  e.,  privies]  in  use  ;  night-soil  is  mixed 
with  ashes ;  a  portion  is  made  into  concentrated  manure, 
and  the  remainder  sold  as  common  night-soil.  Net  cost  of 
disposing  of  night-soil  in  1875,  after  deducting  receipts, 
£22,839  2s.  Id.  ;  scavenging,  £22,151  7s.  lid.  The  tub 
system  has  been  found  to  be  the  best  method  of  disposal  of 
night-soil." 

In  Rochdale,  the  quantities  collected  weekly  vary  as  the 
system  is  extended.  "  For  the  week  ending  April  12,  the 
quantities  were  118  tons  of  excreta  and  208  tons  of  refuse 
material,  from  an^  estimated  population  of  52,000,  and  the 
weekly  cost,  £74,  excluding  interest  and  depreciation,  or  4s. 
l\d.  per  ton,  or  £30  per  1,000  people.  The  total  excreta 
collected  last  year  was  5,398  tons,  and  of  refuse  8,652  tons. 
The  work  is  done  by  eighteen  carters,  eighteen  guards,  eigh- 
teen horses,  three  washers,  one  laborer,  four  inspectors,  one 
horse-keeper,  and  one  book-keeper. 

Cost  of  No  Removal  of  Sewage. 
The  sums,  too,  which  have  been  spent  in  litigation  and  on 
account  of  injunctions,  have  been  in  some  cases  enormous ; 
for  instance:  Baldock,  £280;  Barnsley,  £1,468;  Birming- 
ham, over  £10,000;  Blackburn,  £20,000;  Chelmsford, 
£200;  Crewe,  £1,050;  Kendal,  £700;  Leamington,  over 
£2,000;  Merthyr  Tydfil,  £10,675;  Northampton,  £12,000 
to  £15,000  ;  Ormskirk,  £650 ;  Richmond,  £2,000.  In  the 
latter  town,  they  were  compelled,  against  their  own  wishes,  to 
take  their  sewage  into  the  Thames,  at  a  cost  of  about 
£20,000.  Scarcely  had  the  debt  incurred  in  doing  so  been 
paid  off,  than  they  were  called  upon  to  take  the  sewage  from 
the  river. 

Conclusions  of  English  Local  Government  Board. 
While  this  paper  was  going  through  the  press,  the  report  of 
a  committee  appointed  by  the  Local  Government  Board  of 
England  to  inquire  into  the  several  modes  of  Treating  Farm 
Sewage,  was  received, — a  most  valuable  document,  of  Avhich 
only  the  conclusions  can  be  given  here.  Mr.  Rawlinson,  the 
chief  engineering  inspector  of  the  Local  Government  Board, 
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was  a  member  of  the  First   Rivers   Pollution    Commission  ; 
Mr.  Smith  was  secretary  of  the  second  commission. 

Conclusions. 

1.  That  the  scavenging,  sewering,  and  cleansing  of  towns  are 
necessary  for  comfort  and  health,  and  that,  in  all  cases,  these 
operations  involve  questions  of  how  to  remove  the  refuse  of  towns  in 
the  safest  manner  and  at  the  least  expense  to  the  rate-payer. 

2.  That  the  retention,  for  any  lengthened  period,  of  refuse  and 
excreta  in  privy-cesspits,  or  in  cesspools,  or  at  stables,  cow-sheds, 
slaughter-houses,  or  other  places  in  the  midst  of  towns,  must  be 
utterl}^  condemned ;  and  that  none  of  the  (so-called)  dry-earth  or 
pail  systems,  or  im/proved  privies,  can  be  approved,  other  than  as 
palliatives  for  cesspit-middens,  because  the  excreta  is  liable  to  be  a 
nuisance  during  the  period  of  its  retention,  and  a  cause  of  nuisance 
in  its  removal ;  and,  moreover,  when  removed,  leaves  the  crude 
sewage,  unless  otherwise  dealt  with  by  filtration  through  land,  to 
pollute  any  water-course  or  river  into  which  such  sewage  may  flow. 
We  have  no  desire,  however,  to  condemn  the  dry-earth  or  pail  sys- 
tems for  detached  houses,  or  for  public  institutions  in  the  country, 
or  for  villages,  proi^ided  the  system  adopted  is  carefull}'  carried  out, 

3.  That  the  sewering  of  towns  and  tlie  draining  of  houses  must  be 
considered  a  prime  necessity  under  all  conditions  and  circumstances, 
so  that  the  subsoil  water  may  be  lowered  in  wet  districts,  and  may 
be  preserved  from  pollution,  and  that  waste  water  may  be  removed 
from  houses  without  delay ;  and  that  the  surfaces  and  channels  of 
streets,  yards,  and  courts  may  be  preserved  clean. 

4.  That  most  rivers  and  streams  are  polluted  by  a  discharge  into 
them  of  crude  sewage,  which  practice  is  highly  objectionable. 

5.  That,  as  far  as  we  have  been  able  to  ascertain,  none  of  the 
existing  modes  of  treating  town-sewage  by  deposition  and  by 
chemicals  in  tanks  appear  to  effect  much  change  beyond  tlae  separa- 
tion of  the  solids,  and  the  clarification  of  the  liquid.  That  the 
treatment  of  sewage  in  this  manner,  however,  effects  a  considerable 
improvement,  and,  when  carried  to  its  greatest  perfection,  may,  in 
some  cases,  be  accepted. 

6.  That,  so  far  as  our  examinations  extend,  none  of  the  manu- 
factured manures  made^by  manipulating  town's  refuse,  with  or  with- 
out chemicals,  pay  the  contingent  costs  of  such  modes  of  treatment ; 
neither  has  any  mode  of  dealing  separately  wittr  excreta,  so  as  to 
defray  the  cost  of  collection  and  preparation  by  a  sale  of  the  manure, 
been  brought  under  our  notice. 
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7.  That  town-sewage  can  best  and  most  cheaply  be  disposed  of 
and  purified  by  the  procei^s  of  land-irrigation  for  agricultural  pur- 
poses, where  local  conditions  are  favorable  to  its  application,  but 
that  the  chemical  value  of  sewage  is  greatly  reduced  to  the  farmer 
by  the  fact  that  it  must  be  disposed  of  day  by  day  throughout  the 
entire  year,  and  that  its  volume  is  generally  greatest  when  it  is  of 
the  least  service  to  the  land. 

8.  That  land-irrigation  is  not  practicable  in  all  cases,  and,  there- 
fore, other  modes  of  dealing  with  sewage  must  be  allowed. 

9.  That  towns,  situate  on  the  sea-coast,  or  on  tidal  estuaries,  may 
be  allowed  to  turn  sewage  into  the  sea  or  estuary,  below  the  line  of 
low  water,  provided  no  nuisance  is  caused ;  and  that  such  mode  of 
getting  rid  of  sewage  may  be  allowed  and  justified  on' the  score  of 
economy. 

Robert  Raw^linson. 
Clare  Sewell  Read. 
S.  J.  Smith,  Assistant. 

July  21,  1876, 

Experience  in  Germany. 
On  the  continent  of  Europe,  the  work  of  sewering  cities 
goes  on  slowly,  as  there  are  strong  prejudices  in  favor  of 
more  primitive  methods  to  be  overcome.  The  sewers  of 
Frankfort-on-the-Main,  built  under  the  direction  of  the  dis- 
tinguished English  engineer,  Lindley,  are  without  question 
the  finest  in  the  world.  Dtisseldorf,  Crefeld,  Basel,  Stuttgart, 
Heilbronn,  Munich,  and  Hanau  have  introduced  or  are  intro- 
ducing similar  sewerage  after  the  same  plans.  In  a  paper 
read  before  the  International  Congress  at  Brussels,  Mr.  Lind- 
ley said  that  it  was  proposed  to  deal  with  the  sewage  of 
Frankfort  by  irrigation,  as  soon  as  the  amount  of  pollution  to 
the  river  Main  demanded  it. 

•  Berlin. 
In  Berlin,  over  sixteen  hundred  acres  of  land  have  been 
bought  for  the  third  "radial  system"  (two  German  miles 
south-west  from  the  city) ,  and  the  sewerage  of  the  streets  is 
going  on  rapidl}^  to  be  finished  probably  this  winter.  Some- 
what more  land  than  for  the  south-western  district  has  been 
bought  for   the   fourth   "radial  system,"  north-west  of  the 
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city,  and  the  work  is  probably  already  begun.  The  disposal 
of  the  sewage  of  a  city  of  over  three-quarters  of  a  million 
inhabitants,  by  irrigation,  is  certainly  a  bold  undertaking, 
and  the  results  will  be  looked  for  with  great  interest. 


Austria. 

Under  the  German  laws,  allowing  local  authorities  to 
require  manufacturers  to  cease  from  contaminating  streams, 
when  they  think  the  occasion  demands  such  action,  one  case 
has  come  to  my  knowledge  during  the  year.  In  a  large  brew- 
ery near  Vienna,  where  one  thousand  cubic  meters  of  water 
were  polluted  daily,  defiling  an  otherwise  pure  stream,  meas- 
ures were  taking*  to  close  the  establishment,  when  the  propri- 
etors clarified  their  refuse  by  precipitating  with  sesquichloride 
of  iron,  with  such  success  that  further  action  was  stopped.  | 

France. 
Objections  to  Irrigation  below  Paris. 
In  Paris,  the  proposition  of  the  authorities  to  extend  the 
system  of  sewage-irrigation  so  as  to  dispose  of  the  whole 
three  hundred  thousand  meters  discharged  daily,  has  called 
forth  loud  protests  in  the  form  of  petitions  and  addresses  | 
and  propositions  of  other  remedies  for  the  pollution  of  the 
Seine,  which  is  really  a  filthy  sewer,  and  very  offensive  to 
people  living  on  its  banks,  for  many  miles  below  the  sewer- 
outlets. 


*  The  law  in  Austria  punishes  with  a  fine  any  one  who  casts  into  any  well,  cistern, 
river,  or  brook  icsed  for  drinking,  or  for  breioing  beer,  any  dead  animal,  or  anything 
else  whereby  the  water  is  polluted  and  rendered  unwholesome. 

t  La  Sante  Publique,  April  1,  1876. 

X  Traitement  des  Eaux  d'Egout :  Traitement  des  Eaux  Industrielles.  A.  Gerardin, 
Societe  Generale  d'Epuration  et  d'Assainissement  des  Villes.    Paris.    1876. 

Memoire  sur  L'avant-Projet  de  Derivation  des  Eaux  d'Egout  de  la  Ville  de  Paris, 
par  M.  le  Dr.  Salet,  President  du  Comite  d'initiative. 

Des  Resultats  de  I'irrigation  de  Gennevilliers  par  les  eaux  d'egout  de  la  Ville  de 
Paris.    Etude  par  les  docteurs  Danet,  Bestin,  et  Garrigon-Desarenes.    Paris.    1876. 

Assainissement  de  Paris.  Epuration  des  Eaux  d'Egout  etdes  matiferes  de  vidange. 
Application  des  Proccdes  Knab.  Paris.  Societe  Generale  d'Epuration  et  d'Assai- 
nissement des  Villes.    1876. 

L'Assainissement  de  Paris  et  la  Societe  provisoire  de  Bondy.  Justin  Dromel. 
Paris.    1875. 

14 
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Sewage  of  Paris. 

About  four  hundred  and  fifteen  thousand  cubic  meters  of 
water  are  used  in  Paris  daily ;  nine-tenths  of  the  cesspool- 
drainage  are  still  unconnected  with  the  sewers,  but,  after  being 
removed  to  the  forests  of  Bondy,  drain  away  a  very  large  part 
of  their  liquid  constituents  into  the  main  sewer,  discharging  at 
St.  Denis ;  the  other  intercepting  sewer,  draining  the  better 
parts  of  the  city,  has  little  or  no  manufacturing  refuse  poured 
into  it,  and  is  some  distance  higher  up  the  river,  while,  between 
the  two  local  sewers,  drains  from  factories,  and  a  few  polluted 
tributaries  *  of  the  Seine,  empty  into  the  river.  The  sewage 
of  Paris  constitutes  about  one-fifteenth  of  the  ordinary  flow  of 
the  Seine. 

Irrigation  with  the  Sewage  of  Paris. 

In  1869,  sewage-irrigation  at  Gennevilliers  began  on  a 
small  lot  of  sixteen  acres  belonging  to  the  city  of  Paris,  and 
each  year  the  amount  of  land  fertilized  in  that  way  by  the 
farmers  has  been  increasing,  as  shown  by  the  following 
figures : — 

1869, 16  acres  irrigated. 

1870, 65     "  "       ■ 

1871, (War,  etc.) 

1872,  .        ." ■    .        .  VA  acres  irrigated. 

1873 221      " 

1874, 289     « 

1875, 314     " 

A  difficulty  was  encountered  here,  in  the  fact  that  the  land 
irrigated  with  sewage  was  owned  by  private  parties,  most  of 
them  farming  on  a  few  acres,  and  there  was  very  little  system 
or  certainty  in  the  purification  of  the  sewage. 

*  Conseils  de  Saluhrite,  in  many  cases  in  France,  require  manufacturers  to  let  their 
refuse  settle  in  tanks  before  running  off,  thus  separating  and  keeping  out  of  the  rivers 
the  solid  parts ;  taut  the  result  of  such  action  has  often  taeen  to  drive  them  to  places 
•where  their  pollution  of  the  streams  would  not  tae  complained  of.  Even  in  some 
parts  of  Paris,  the  small  streams  have  become  quite  foul. 
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Intercepting  Sewer  and  Deejp-8ea  Outlet. 
Accordingly,  a  plan  was  considered  by  a  commission  con- 
sisting of  MM.  Kleitz,  Chatonay,  Belgrand,  Alphand,  Mille, 
inspecteurs  generaux  des  ponts  et  chaussees ;  Krantz,  Vau- 
dray,  ingenieurs  en  chef;  Galon,  Depaul,  ex-conseillers  mu- 
nicipaux  de  Paris  ;  Chevalier,  Bonder,  membres  du  couseil  de 
salubrite  ;  for  conveying  the  filth  of  Paris  to  the  sea  by  a 
sewer,  more  than  one  hundred  miles  long :  but  it  was  finally 
pronounced  impracticable.  Another  proposition*  then  was 
to  build  a  long  sewer  to  follow  the  valley  of  the  Seine, 
crossing  the  river  four  times,  and,  on  reaching  Canteleu,  to 
be  still  some  distance  from  the  sea.  This  conduit  was  to  be 
one  hundred  and  forty-four  kilometers  long,  of  which  thirty 
were  to  be  covered,  two  were  to  be  in  siphons,  and  the  rest 
open.  It  was  to  pass  through  four  departments,  and  was 
estimated  to  cost  ninety  million  francs.  The  sewage  was  to 
be  used  by  the  farmers  as  they  wanted  it,  and  little  was  sup- 
posed to  be  left  to  be  discharged  at  the  outlet.  This  plan, 
also,  failed  to  get  the  approval  of  the  authorities. 

Precipitation. 
Experiments  for  one  year  with  another  of  the  precipitating 
processes,  after  so  many  had  failed,  also  met  no  approval 
with  the  authorities,  although,  as  usually  occurs,  the  company 
claimed  excellent  results.  The  process  consisted  of  two  long 
canals,  to  be  used  alternately,  and  of  two  compartments  each. 
In  the  first  compartment,  the  suspended  matters  were  allowed 
to  collect,  as  far  as  may  be,  by  simple  subsidence ;  in  the 
second,  a  precipitating  mixture  of  phosphate  of  lime  and 
muriatic  acid  was  used  for  further  removing  insoluble  ingre- 
dients. The  effluent  was  represented  as  looking  clear,  and 
as  containing  no  more  soluble  organic  matter  than  would  be 
oxidized  on  exposure  to  the  air.  Nothing  is  said  of  the  value 
or  salableness  of  the  sludge.  The  statement  was  made  that 
300,000  cubic  meters  of  sewage  a  day  may  be  treated  in  this 

*  Assainissement  de  Paris.  Des  Eaux  d'Egout  et  des  Vidanges.  Leur  utilisation 
a  I'agriculture  par  irrigation  dans  leur  parcour  jusqu'a  la  mer^  Memoire  a  M.  le 
Prefet  de  la  Seine :  a  M.  le  President  et  a  MM.  les  Membres  dn  Conseil  municipal  de 
Paris,  par  F.  Ducuing,  le  President  de  la  Societe  des  Etudes,  Membre  de  I'Assemblio 
Nationale.    Paris.    1875. 
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way  at  an  annual  expense  of  1,080,000  francs,  but  I  have  not 
been  able  to  find  the  actual  amount  of  money  expended  on 
the  trial. 

Present  Condition,  Objections,  Etc. 
The  city  of  Paris  had  agreed  with  the  authorities  of  Genne- 
villiers,  in  1872,  to  use  the  land  for  irrigation  three  years ; 
and  again,  in  1873,  another  contract  was  made  for  ten  years, 
a  length  of  time  which  was  then  thought  necessary  to  test  the 
matter  fully.  In  March,  1876,  however,  pressed  by  repeated 
complaints  of  the  filthy  state  of  the  river,  the  municipal 
council  of  Paris  voted  to  take  into  consideration  a  plan  for 
utilizing  the  whole  of  the  sewage  of  the  city,  by  carrying  it 
to  the  forest  of  St.  Germain  and  irrigating— 


In  Gennevilliers, 
Nanterre,  Rueil,    . 
Carrieres,  Argenteuil,    . 
Sartronville, 

The  Forest  of  St.  Germain, 
The  Commune  of  Acheres, 


1,354  hectares. 

1,550 

.       .     857 

558 

1,423 

917 

6,659  hectares. 

Of  this,  the  forest  of  St.  Germain  belonged  to  the  state, 
and  the  rest  to  private  owners,  large  and  small ;  the  forest 
was  to  be  used  for  absorbing  all  the  sewage  not  needed  in 
cultivatino;  the  arable  land. 

A  protest  was  at  once  sent  from  the  town  of  St.  Germain, 
which  had  something  of  a  reputation  as  a  health  resort,  signed 
by  2,925  persons;  and  the  authorities  of  the  various  towns 
also  objected.  Several  petitions  were  also  sent  from  Genne- 
villiers, one  of  which  was  signed  by  414  persons,  maintaining 
that  the  sewage-irrigation  had  raised  the  level  of  the  ground- 
water, had  polluted  their  wells,  had  flooded  their  cellars,  and 
had  caused  intermittent  fever  to  become  endemic  there,  beside 
creating  an  offensive  odor.  These  allegations  have  been 
denied  by  commissions  on  the  part  of  the  city  of  Paris  :  the 
hidi  level  of  the  srrouud-water  was  said  to  have  been  caused 
by  an  inundation  of  the  river ;  and  Dr.  Georges  Bergeron,  the 
commissioner  to  examine  into  the  question  of  the  fever,  pre- 
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sented  axx  elaborate  report,  stating  that  intermittent  fever  had 
been  for  years  prevalent  at  Gennevilliers,  never  more  so  than 
when  operations  in  irrigation  were  suspended  by  the  war,  and 
not  at  all  increased  since  the  introduction  of  sewao-e-irrisfation. 
He  showed,  too,  that  the  fever  prevailed  least  in  that  part  of 
the  penisula  where  the  sewage  was  freely  applied  to  the 
l^nd,  and  most  in  some  low,  wet  land  which  was  not  irrigated. 

The  people  of  Gennevilliers  are  not  satisfied  with  these 
results,  and  have  petitioned*  the  National  Assembly  for  a 
commission  appointed  by  the  state,  to  investigate  the  matter. 
The  municipal  authorities  of  Paris,  too,  have  petitioned  the 
same  body  to  have  their  plans  approved  by  getting  on  them 
the  stamp  of  utilite  publique. 

It  is  quite  possible  that  the  processes  have  not  always 
been  carried  on  with  sufficient  care,  and  that  in  some  cases 
too  much  sewage  has  been  put  on  the  land.  Even  M.  Bel- 
grand,  so  long  at  the  head  of  the  Sewer  Department,  says,  in 
his  report  for  1875,  that  the  question  of  the  utilization  of 
sewage  is  settled,  so  far  as  the  physical  difficulties  are  con- 
cerned ;  the  sanitary  bearings  of  spreading  three  hundred 
thousand  cubic  meters  of  sewage  over  twelve  thousand  acres 
of  land  daily,  he  considered  not  yet  settled. 

As  regards  this  matter,  the  following  letter  from  M.  Alfred 
Durand-Claye,  very  kindly  sent  in  reply  to  our  inquiries, 
states  the  whole  question  in  a  clear  light.  Much  that  ho  says, 
in  a  general  way,  of  the  objections  of  interested  parties,  would 
apply  to  England  as  well.  The  official  and  other  documents,! 
for  which  we  are  also  indebted  to  him,  corroborate  his  state- 
ments. 

*  This  petition  lias  been  referred  to  the  Minister  of  the  Interior  and  to  the  Minister 
of  Public  Works.    The  question,  of  course,  cannot  be  settled  at  once. 

t  Assainissement  de  la  Seine,  par  M.  Alfred  Durand-Claye,  ingenieur  des  ponts  et 
chaussees.    Paris,  1875. 

Ecole  des  Ponts  et  Chaussees.  Conferences  sur  1' Assainissement  Municipal,  par 
M.  Alfred  Durand-Claye,  ingenieur  des  ponts  et  chaussees.    Paris,  1875. 

Utilisation  des  Eaux  d'Egout  de  la  ville  de  Paris.  Rapports  et  extraits  des  Proces- 
"Verbaux  des  Seances.    Societe  Centrale  d'Horticulture  de  France.    Paris,  1876. 

Utilisation  Agricole  des  Eaux  d'Egout.  Rapport,  etc.,^ociete  des  Agriculteurs  de 
France.    Paris,  1876; 

Assainissement  de  la  Seine.  Enquete  sur  I'origine  des  fieTres  paludeennes  observees 
a  Gennevilliers  pendant  les  annees  1874  et  1875,  et  attribuees  par  les  habitants  de  cette 
commune  aux  irrigations  faites  dans  la  presqu'ile  avec  les  eaux  d'egout  de  Paris. 
Rapport  par  le  Dr.  Georges  Bergeron,  professeur  agrege  de  la  Faculte  de  Medecine 
de  Paris. 
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Board  of  Wokks  of  the  City  of  Paris,  -^ 

Department  of  Water  Supply  and  Sewerage,         > 

December  9,  1876.  J 

Dear  Sir  : — In  reply  to  your  letter  of  November  13,1  have  the 
honor  to  send  you  the  following  statements : — 

The  first  attempts  to  purify  and  utilize  the  sewage  of  Paris  were 
made  in  1867.  During  the  years  1867-68,  a  single  plot  of  0.69 
hectare  *  was  irrigated  at  Clichy,  near  the  outlet  of  the  intercepting 
sewer.  ...  In  1869,  works  were  undertaken  to  carry  the  sew- 
age across  the  Seine,  to  the  plain  of  Gennevilliers.  In  1870,  when 
the  war  brought  hostile  works  to  the  environs  of  Paris,  more  than  21 
hectai-es  were  irrigated  with  sewage.  .  .  .  During  the  next  two 
years  the  sewage  was  not  utilized,  the  bridges  across  the  Seine  hav- 
ing been  destroyed,  and  the  pumps  having  been  injured  by  shells. 

In  June,  1872,  when  the  works  were  ready  again,  not  onl}^  did 
the  farmers  cultivating  the  21  hectares  previously  irrigated  return 
to  that  method  of  cultivation,  but  the  irrigated  area  reached  an  ex- 
tent of  45  hectares.  The  pumping-engines  of  40-horse  power,  which 
had  been  thus  far  sufficient,  failed  to  do  the  work,  and  a  powerful 
engine  was  put  up  at  Clichy  to  pump  a  greater  portion  of  the  sew- 
age from  the  intercepting  sewer  ;  at  the  same  time  discharging  some 
of  the  sewage  at  St.  Ouen  by  gravitation  from  a  reservoir.  The 
irrigated  surface  was  then  115  hectares. 

In  1875,  the  distributing  conduits  had  been  extended  so  as  to 
reach  the  whole  surface  of  Gennevilliers ;  the  pumping-engines  were 
of  400-horse  power,  and  the  surface  irrigated  in  August,  1876,  was 
228  hectares,  now  reaching  about  300  hectares. 

The  whole  of  this  land  belongs  to  proprietors  who  use  the  sewage 
on  their  plots  at  their  own  expense  and  risk.  The  city  of  Paris 
provides  only  the  main  conduits  ;  the  farmers  prepare  all  the  other 
requisites  at  their  own  expense.  The  sewage  is  given  free  to  all, 
except  those  who  want  a  long  concession,  to  whom  from  25  to  50  francs 
a  hectare  are  charged  on  agreements  for  12  to  30  years.  The 
farmers  use  the  sewage  in  quantities  to  suit  them, — on  an  average, 
50,000  cubic  meters  a  year  for  each  hectare  of  the  porous  soil  of  the 
plain  of  Gennevilliers. 

These  results  having  appeared  thoroughly  convincing,  and  the 
purification  of  the  sewage  by  chemical  processes  having  been  neces- 
sarily abandoned,  by  reason  of  their  practical  ineflficiency  and  high 
cost,  we  have  laid  out  the  general  plan  designated  in  the  map 
which  I  send  to  3'ou. 

*  The  table  of  the  metric  system  is  given  on  page  16. 
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The  irrigation  now  carried  out  at  Gennevilliers  will  be  extended 
by  the  main  conduits  proposed,  so  as  to  take  in  the  other  lots, 
forming  a  surface  of  6,000  hectares.  The  amount  of  sewage  found 
sufficient  being  50,000  cubic  meters  a  hectare  each  year,  and,  the 
sewage  of  Paris  amounting  to  100,000,000  cubic  meters  a  year, 
2,000  hectares  would  be  enough ;  but,  in  taking  three  times  that 
amount  of  land,  we  expect  to  get  better  and  more  speedy  purifica- 
tion of  the  sewage.  The  land  north  of  the  forest  of  St.  Germain 
belongs  to  the  state,  and  forms  a  large  space  where  the  conduits 
end,  and  where  the  sewage  not  needed  by  the  farmers  can  be  dis- 
posed of. 

This  project  has  been  made  the  subject  of  examination  by  the 
authorities  during  the  past  summer,  whose  reports  I  will  have  the 
honor  to  send  to  you  as  soon  as  they  are  given  to  the  public  ;  and 
I  will  also  inform  you  when  the  plan  has  received  official  sanction. 

To  recapitulate :  from  the  close  of  the  war  in  1872,  to  1876,  the 
surface  irrigated  voluntarily  by  the  farmers  in  Gennevilliers,  has 
increased  from  20  hectares  to  300.  The  amount  of  sewage  used 
annually  for  each  hectare  has  been  50,000  cubic  meters.  This  year 
we  have  used  over  10,000,000  cubic  meters.  The  chemical  processes 
have  been  given  up.  The  definite  plan  by  which  all  of  the  sewage 
of  the  city  is  to  be  utilized,  has  been  drawn  up  and  submitted  to  the 
authorities.     . 

This  natural  development  of  the  system,  since  the  city  does  not 
itself  carry  out  the  irrigation,  is  the  best  reply  to  the  criticisms 
which  have  been  made  by  certain  persons.  In  a  work  so  new,  and 
which  has  already  reached  such  magnitude,  it  is  impossible  to  avoid 
counter-statements,  often  made,  too,  with  some  heat.  We  would 
not  presume  to  say  that  we  have  avoided  every  kind  of  mis- 
take. Indeed,  by  the  very  freedom  with  which  we  have  allowed  the 
sewage  to  be  used,  some  private  interests  have  been  injured.  It  is 
clear,  for  instance,  that  the  dealers  in  chemical  reagents,  and 
inventors  of  processes  of  precipitation,  are  by  no  means  pleased  to . 
see  the  plain  of  Gennevilliers  covered  with  irrigated  fields  ;  this  free 
and  spontaneous  development  of  sewage-irrigation  is  the  absolute 
condemnation  of  their  inventions  and  systems.  Hence  come  com- 
plaints, criticisms,  articles  in  the  papers,  etc.,  in  reply  to  which  we 
offer  the  statements  of  the  three  or  four  hundred  farmers  who  are 
actually  using  the  sewage  on  their  land. 

It  has  been  said  that  ill  health  and  fevers  have  resulted.  But 
an  eminent  physician  of  Paris,  professeur  agrege  of  medicine, 
M.  Bergerons,  has  made  an  exhaustive  investigation  of  the  subject. 
I  send  3^ou  a  copy  of  his  report,  from  which  you  will  see  that  he 
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shows  that  there  have  been  no  insanitary  influences  from  the  irri- 
gation. 

Hoping  that  I  have  been  able  to  meet  your  wishes, 
I  am,  with  distinguished  regards. 

Respectfully  3'ours, 

Alfred  Durand-Clate. 

Dr.  Chas.  F.  Folsom,  Secretary  of  the  State  Board  of  Health,  Boston,  U.  S. 

Some  Objections  to  Sewage-Iretgation  Considered. 

It  must  be  acknowledged  that  part  of  the  complaint  at 
Gennevilliers  is  verified  by  experience  elsewhere.  Mtiller, 
for  instance,  has  shown*  that  in  the  beach-sand  of  the  sewage 
farm  at  Dantzic,  the  ground-water  contained  a  considerable 
proportion  of  ammonia,  and  had  an  offensive  odor  on  standing. 

Dr.  Lissauer  of  Dantzic  has  made  most  exhaustive  researches 
and  experiments  ]  in  this  subject,  from  which  he  shows  that 
the  ground-water  of  the  sewage-farm  of  that  city  is  somewhat 
modified  by  the  process  of  irrigation,  and  that,  therefore,  all 
the  sewage  is  not  taken  up  by  vegetation,  but  that  a  certain 
portion,  even  in  summer  (as  all  must  in  winter),  depends  for 
purification  on  filtration  and  oxidation  alone.  In  time  of 
storm,  too,  when  the  ground  is  saturated,  particles  of  sewage 
occasionally  pass  through  unoxidized,  and,  therefore,  no  wells 
in  the  vicinity  should  be  used  for  drinking-water.  It  is  rec- 
ommended that  trees  be  planted  on  the  edges  of  sewage- 
farms,  to  complete  the  purification. 

At  Croydon,:]:  "when  certain  fields  were  being  irrigated, 
the  different  water-courses  in  the  neio-hborhood  of  the  field 
rose  and  discaarged  effluents,  which  went  off  indirectly  into 
the  Wandle ;  and  in  some  of  the  wells  attached  to  cottages 
upon  the  farm,  in  two  or  three  instances,  when  the  fields  in 
the  neighborhood  were  irrigated,  the  water  rose,  and  fell 
when  it  was  taken  away,  showing  that  they  were  affected  by 
the  irrigation,"  although  the  water  has  always  been  pure,  as 
the  experiments  at  Eton§  show  that  it  is  likely  to  be,  where 
the  soil  is  not  so  loose  and  sandy  as  to  allow  the  sewage  to 
run  rapidly  through  it. 

*  Deutsche  Viertcljahrssclirift  f.  off.  Gesundlicitspflegc,  VIII.,  187. 

t  Hygienische  Studicii  aber  Bodeuabsorption,  Frankfart-am-Main,  1876. 

X  Society  of  Arts  Conference,  p.  69.  §  Ibid.,  p.  23. 
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"  Last  year,  attempts  were  made  at  Eton  to  trace  the  course  of 
the  upper  subsoil  waters  ;  holes  were  dug  on  the  farm  to  the  subsoil, 
and  filled  with  sewage,  into  which  was  put  chloride  of  lithium. 
Samples  of  the  water  from  the  neighboring  wells,  examined  with 
the  spectroscope,  gave  no  result ;  holes  were  then  dug  within  a  few 
yards  of  the  first  holes,  but  the  subsoil  water  from  these  showed  no 
trace  of  lithium  ;  it  is  possible,  however,  that  the  cliloride  of  lithium 
may  have  been  converted  into  the  oxide  or  carbonate,  and  so 
remained  fixed.  The  experience  at  Eton,  therefore,  rather  leads  one 
to  suppose  that  the  wddth  and  depth  of  the  volume  of  subsoil  water 
all  round  the  farm  is  so  great,  that  the  effect  of  the  sewage,  so  far 
as  analytical  tests  are  concerned,  would  be  lost,  almost  directly,  and 
that  samples  of  the  subsoil  water  taken  on  the  line  of  its  flow,  one 
hundred  yards  above  and  one  hundred  yards  below  the  farm,  would 
not  show  an3^  appreciable  difference." 

At  Geiinevilliers,  too,  according  to  M.  de  la  Trehonnais, — 

"  Sewage,  containing  fortj^-three  grammes  of  nitrogen  per  ton 
before  its  application  to  the  land,  when  analyzed  after  percolation 
through  the  soil,  gave  scarcely  any  trace  of  it  in  a  decomposable 
state.  Only  1.6  grammes  of  nitrogen  in  a  state  of  mineral  ammonia 
could  be  found.  It  was  the  same  with  the  quantity  of  soluble 
oxygen.  The  sewage-water,  when  laid  on  the  land,  scarcely  con- 
tained two  cubic  centimeters  of  oxygen  per  quart.  On  its  effluence 
from  the  soil,  it  was  found  to  contain  from  eight  to  ten,  which  is  the 
unerring  characteristic  of  healthy  water." 

At  Meerut,  the  water-level  was  found  to  have  risen,  in  con- 
sequence of  canal-irrigation,  from  fourteen  feet  below  the 
surface,  on  Oct.  31,  1869,  to  nine  feet  seven  inches  at  the 
same  date  in  1874 ;  but  it  is  expected  that  this  will  be  rem- 
edied by  drainage-works.* 

Effects  on  Health  of  Bad  Drainage. 

-  It  is  no  new  idea  that  srood  seweraae  and  drainage  are  essen- 
tial  to  health.  As  far  back  as  1834,  one  of  the  leading 
medical  men  of  London  gave  his  evidence^  that  four-fifths  of 
the  cases  of  typhus  fever  (probably  typhoid,  as  the  two 
diseases  were  not  distinguished  then)  which  he  witnessed,  he 

*  Report  on  Sanitary  Measures  in  India  in  1874-5.    London,  1876. 
15 
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could  trace  to  foul  drains  and  foul  gullies  ;  and  even  if,  in  an 
attempt  to  cleanse  houses,  we  foul  rivers,  should  we  not  ask, 
with  one  of  the  first  living  sanitarians,  "  Whether  is  it  better 
to  pollute  rivers  or  pollute  houses  or  towns?  to  kill  fish  or 
to  kill  men  ?  " 

Sources  of  Disease. 
Unfortunately,  the   year's    experience   has  added   nothing 
positive   to    our   meagre  knowledge   of  the   agencies  which 
cause  or  communicate  disease. 

Gontaminated  Water. 
Prof.  Wanklyn  thinks  that  the  contagium  of  the  diseases 
communicable  by  infected  water  are  of  an  albuminoid  char- 
acter, and  of  such  definite  form,  etc.,  as  to  be  removed  by 
efficient  filtration.  Dr.  Alfred  Carpenter,  whose  sixteen 
years'  experience  at  Croydon  entitles  his  opinion  to  great 
consideration,  says  :  * — 

"  The  most  important  operation  which  takes  place  on  a  sewage 
farm,  is  the  destruction  of  contagious  particles.  The  moment  they 
are  brought  into  contact  with  the  spongioles  on  the  rootlets  of 
sewage-grown  ci'ops,  as  may  be  easily  seen  in  any  field  of  r3-e-grass 
which  is  being  irrigated  by  sewage,  the  spongioles  seize  upon  the 
albuminous  matters  in  the  sewage  by  a  kind  of  elective  affinity, 
including  th*e  contagium-particles,  remove  them  from  the  water  and 
digest  them  with  an  avidity  which  is  most  remarkable  ;  no  putrefac- 
tion takes  place,  no  retrograde  decomposition  arises,  but  the  albu- 
minous matter  is  digested  as  perfecth'  as  white  of  egg  is  digested 
by  the  human  stomach.  Putrefaction  is  no  part  of  sewage-utiliza- 
tion, and,  if  putrefaction  takes  place,  there  is  a  corresponding 
decrease  of  productive  power,  and  also  a  proof  that  sewage  farming 
is  not  properly  carried  out." 

The  late  Dr.  Letheby,  formerly  health  officer  of  the  city 
of  London  and  chemist  to  the  Thames  Conservancy  Board, 
held  the  theory  of  the  ready  destructibility  of  disease-com- 
municating matter,  and  always  maintained  that  with  proper 
filtering  the  Thames,  although  polluted,  supplies  safe  water 
to  London. 

*  Address  on  Public  Medicine  before  the  British  Medical  Association,  1876. 
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TJie  Purist  Theory. 

Prof.  Frankland  and  many  others  hold  the  opposite  theory, 
aud  their  position  is  well  shown  in  the  sixth  report  of  the 
Second  English  Rivers  Pollution  Commission,  published  early 
in  the  year ;  a  most  exhaustive  work  on  the  water-supplies  of 
that  country,  and  -in  which  the  conclusions  that  have  been 
reached  are  based  upon  the  examination  of  more  than  two 
thousand  samples  of  drinkable  water. 

They  condemn  river-water  because  it  is  liable  to  contami- 
nation from  drainage  of  cultivated  land,  towns,  and  manu- 
factories ;  also  shallow-well  water,  because  it  "  often  consists 
largely  of  the  leakage  and  soakage  from  receptacles  for  human 
excrement,"  and  they  recommend, — 

1.  Spring- water. 

2.  Deep- well  water. 

3.  Rain-water. 

4.  Upland-water. 

Of  these  four,  "evidence  of  previous  sewage  or  animal 
contamination  is  strongest  in  the  case  of  spring  and  deep- 
well  water ;  but  this  evidence  may,  in  the  case  of  these 
waters,  be  safely  disregarded  "  (p.  425),  and  (p.  17)  "  because 
the  prolonged  filtration  to  which  such  water  has  been  subjected 
in  passing  downward  through  so  great  a  thickness  of  soil  or 
rock,  and  the  rapid  oxidation  of  the  organic  matters  contained 
in  the  water,  when  the  latter  percolates  through  a  porous  and 
aerated  soil,  afford  a  considerable  guarantee  that  all  noxious 
constituents  have  been  removed." 

They  classify  waters  for  domestic  use  thus  :— 

r  1.  Spring-water.  \  Very  palatable. 

Wholesome.     ^  2.  Deep-well  water.  J 

I  3.  Upland-surface  water.        \  Moderately  palatable. 
Suspicious.     1 4.  Stored  rain-water.  ^ 

\  5.  Surface-water  from  cultivated  land.  \ 

^  f6.  River-water  to  which  sewage  ffains  access.  }  Palatable. 

Dangerous.     "^  „    ^    n  ^^       ^  ) 

V  7.  Shallow- well  water.  J 

Among;  their  conclusions  are  these  : — 

"  Of  all  the  processes  which  have  been  proposed  for  the  purifica- 
tion of  sewage,  or  of  water  polluted  by  excrementitious  matters, 
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there  is  not  one  which  is  sufficiently  effective  to  warrant  the  use  for 
dietetic  purposes  of  water  which  has  been  so  contaminated." 

"  The  admixture  of  even  a  small  quantity  of  these  infected  dis- 
charges [of  persons  suffering  from  cholera  or  typhoid  fever]  with  a 
large  volume  of  drinking-water,  is  sufficient  for  the  propagation  of 
those  diseases  amongst  persons  using  such  water. 

"  The  most  efficient  artificial  filtration  leaves  in  water  much  in- 
visible matter  in  suspension,  and  constitutes  no  efiective  safeguard 
against  the  propagation  of  these  epidemics  b}'  polluted  water. 

"  Boiling  the  infected  water  for  half  an  hour  is  a  probable  means 
of  destroying  its  power  of  communicating  these  diseases." 

They  recommend  giving  up  the  present  supplies  from  the 
Thames  and  the  Lee,  thinking  that  there  is  no  hope  of  the 
"  disgusting  state  of  the  river  being  so  far  remedied  as  to 
prevent  the  admixture  of  animal  and  other  oflensive  matters 
with  the  filtered  water  as  delivered  to  the  metropolis,"  although 
the  Thames  is  far  worse  than  the  Lee  ;  and  'they  say  that 
immense  numbers  of  the  population  of  the  towns  throughout 
Great  Britain  are  "  daily  exposed  to  the  risk  of  infection  from 
typhoidal  discharges,  and  periodically,  to  that  from  cholera 
dejections." 

Contaminated  Air  and  /Soil. 

Virchow  has  concluded  from  his  investigations,*  that  the 
level  of  the  ground- water  does  not  in  all  cases  bear  a  definite 
relation  to  the  prevalance  to  typhoid  fever,  and  never  unless 
the  soil  is  polluted.  He  shows  that  the  experience'of  German 
cities  corroborates  Dr.  Buchanan's  demonstrations  with  regard 
to  England,  that  typhoid  fever  has  been  materially  decreased 
by  the  introduction  of  good  water  and  sewerage.  Polluted 
"water  he  considers  the  main  cause  of  its  spread,  although  he 
differs  with  most  sanitarians  in  thinking  that  it  is  in  some 
degree  directly  contagious. 

Dr.  Li6vin,  of  Dantzic,  after  a  minute  investigation,!  has 
proved  that  "the  life-saving  influence  of  their  new  sewerage- 
system  is  clearly  shown." 

Pettenkofer  still  holds  to  the  theory  that  the  chief  agency  in 

*  Deutsche  Med.  Wochenschrift,  I,  and  II.,  1876. 

t  Die  Sterblichkeit  in  Danzig  vor  und  seit  dem  Jahre  1872.    Danzig,  November, 
1876. 
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spreading  typhoid  fever  and  cholera,  is  the  decomposition  of 
organic  matter  in  the  soil  from  variations  in  the  level  of  the 
ground-water,  allowing  the  virus  to  escape  into  the  air.  So 
far  as  Munich  is  concerned,  he  thinks  that  the  driukinsf-water 
has  little  to  do  with  the  production  of  those  diseases,  although 
he  acknowledges  that  some  of  the  contagium  may  be  conveyed 
as  well  into  the  water  we  drink  as  into  the  air  we  breathe. 

Many  authorities  hold,  that  the  "disease-germ,"  if  there  be 
such  a  thing,  is  not  dangerous  until  decomposition  has  set  in, 
and  that  it  can  therefore  be  very  easily  destroj'^ed  if  care  be 
taken. 

Oxidation  of  Sewage. 

It  is  well  known  that  by  the  action  of  the  soil,  the  carbon 
in  sewage  becomes  carbonic  acid,  the  hydrogen  water,  and  the 
nitrogen  ammonia,  nitrates  and  nitrites ;  the  snlphur  unites, 
most  of  it,  with  the  iron  which  is  found  in  the  earth.  The 
amount  of  nitrogen  as  nitrates  and  nitrites  is  therefore  con- 
sidered as  the  chief  element  in  the  evidence  of  "previous 
sewage  contamination,"  given  in  Dr.  Frankland's  monthly 
tables  of  examinations  of  the  eight  sources  of  water-supply  of 
London  ;  but  this  is  evidently  fallacious,  for,  by  the  returns  of 
July  and  November,  1875,  the  purest  water  (from  the  Kent 
Company)  is  shown  to  be  in  that  respect,  respectively  fifty  per 
cent,  and  nearly  two  hundred  per  cent,  worse  than  the  worst 
of  the  river-supplies,  so  that  the  following  qualification  is 
published  :  "  As  the  Kent  Company's  water  is  unpolluted, 
and  as  it  is  drawn  from  deep  wells,  the  evidence  of  previous 
sewage  or  animal  contamination  which  it  exhibits  may  safely 
be  disregarded  "  ;  and  in  the  explanatory  notes  published  each 
month,  we  find  this  sentence  referring  to  the  river-waters,  and 
not  especially  to  the  Kent  wells  :  "  By  gradual  oxidation,  this 
animal  contamination  has  been,  so  far  as  analysis  can  show, 
converted  into  innocuous  inorganic  compounds  before  the 
water  was  submitted  to  investigation." 

The  theory  of  Dr.  Frankland  with  regard  to  this  evidence 
of  "previous  sewage  contamination,"  is  understood  to  be,  that 
if  there  is  uniformly  in  water  what  was  organic  matter  which 
has  been  thoroughly  oxidized,  there  may  be  at  times  some 
which  has  not  been  oxidized,  which  is  too  slight  to  be  detected 
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by  chemical  examination,  and  which  may  produce  disease. 
Sir  Edmund  Becket  says*  that  the  logical  deduction  from  this 
" purist "  theory  is,  that  "a  particle  of  sewage  sent  into  the 
Thames  at  Oxford,  arrives  as  a  particle  of  sewage  at  Hamp- 
ton, and  may  poison  a  man  in  London." 

Filth  not  Safe. 
Whatever  theory  of  bacteria  and  "germs"  proves  true,  the 
evidence  accumulates  each  year  to  show :  1st.  That  under 
certain  conditions  human  excrementitious  matter  in  certain 
diseases  is  almost  certain  poison,  producing  the  parent-disease 
in  a  great  number  of  cases  of  those  exposed  to  it,  and  with  a 
degree  of  virulence  proportional  to  its  concentration.  2d. 
That  we  must  either  acknowledge  that  these  diseases,  espe- 
cially cholera  and  typhoid  fever,  may  arise  de  novo-\  under  cer- 
tain conditions  of  filth  not  yet  wholly  known,  or  else  that  the 
contagious  matter  is  of  extraordinary  vitality,  and  capable  of 
being  conveyed  in  manners  and  to  distances  not  now  usually 
suspected. 

Specific  Poison  Theory. 
If  the  fact  be  true,  that  such  diseases  arise  without  the 
specific  poison  from  a  previous  case,  many  epidemics  may  be 
explained  which  are  otherwise  entire  mysteries  ;  but  it  would 
be  difficult  to  account  for  the  dozens  of  cases  to  which  many 
a  farmer  can  point,  where  a  family  have  for  years  used  the 
water  from  a  well  close  to  an  accumulation  of  filth,  without 
apparent  harm,  except  on  the  theory  that  the  filth  was  not 
sufficiently  concentrated,  or  that  a  healthy  person  living  under 
generally  healthful  conditions  is  usually  able  to  resist  such 
deleterious  influences  until  his  system  is,  for  some  cause  or 
other,  below  par. 

Illustrations  from  Poisoned  Air. 
A  few  striking  cases  have  been  investigated  during  the  past 
year  with  an  exactness  which  has  left  little  to  be  asked  for  to 

make  the  deductions  appear  as  absolute  certainties. 

« 

*  London  Times,  January  10,  1876. 

t  Some  striking  illustrations  of  this  theory  may  he  found  in  the  Brit.  Med.  Jour- 
nal, May  27,  1876,  and  in  Braithwaite's  Retrospect,  Part  LXXIV. 
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Croydon, 

So  much  attention  has  been  paid  to  practical  sanitation  in 
Croydon,  that  a  severe  epidemic  of  typhoid  fever,  with  1,200 
cases  and  104  deaths,  was  looked  upon  with  some  alarm.  Mr. 
Baldwin  Latham,  C.  E.,  attributed  it  to  the  condition  of  the 
deep  wells  from  which  part  of  the  water-supply  was  got,  think- 
ing that  they  were  necessarily  contaminated  when  the  water 
was  low,*  but  the  chemists  proved  that  the  water  was  always 
pure,  so  far  as  analysis  showed  ;  and,  if  there  were  at  any 
time  sufficient  impurity  in  any  deep  wells  to  cause  disease, 
it  was  thought  that  frequent  chemical  examinations  would 
show  that  something  was  wrong. 

Dr.  Alfred  Carpenter,  chairmaji  of  the  Sewage  Farm 
Committee,  attributed  the  outbreak  to  the  pollution  of  the 
drinking  water  by  means  of  the  intermittent  system  of  supply,  f 
the  pipes,  when  empty,  having  become  filled  with  sewer- 
gases  through  the  valves  used  to  flush  the  sewers.  It  was 
shown  that  such  fouling  of  the  water  did  occur,  and  in  one 
case  even  the  blood  of  a  neighboring  slaughter-house  was 
drawn  up  into  the  water-pipes. 

A  most  minute  investigation  was  afterwards  made  by  Dr. 
George  Buchanan, |  in  the  course  of  which  he  w^as  able,  by 
the  cooperation  of  the  physicians  of  Croydon,  to  locate  all 
the  cases,  fatal  and  non-fatal,  with  very  few  exceptions. 

In  "Croydon  Parish,"  the  1,164  cases  occurred  in  959 
houses,  as  follows  :  in  January,  15  ;  February,  53  ;  March, 
79;  April,  186;  May,  39;  June,  30;  July,  18;  August, 
32 ;  September,  69  ;  October,  275  ;  November,  94 ;  Decem- 
ber, 71.  A  few  cases  occuri-ed  in  May,  June,  July  and 
August,  of  which  the  records  of  location  were  not  got.  It  is 
not  possible  to  give  here  more  than  the  results  of  the  inquiry. 

Although  finding  that,  by  an  intermittent  supply,  a  certain 
number  of  cases  of  typhoid  might  have  occurred  through 
contamination  of  the  water.  Dr.  Buchanan  says,  "I  satisfied 

*  Minutes  of  the  Proceedings  of  the  Institute  of  Civil  Engineers,  Vol.  XLV.,  pp. 
74  et  seq.    London,  1876. 

t  Sanitary  Record,  November  27,  1875,  pp.  391  et  seq.  Also  London  Times, 
December  25,  1875. 

X  Report  of  the  Medical  Officer  of  the  Privy  Council  and  Local  Government  Board. 
New  Series,  No.  YIL,  pp.  40-71.    London,  1876. 
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myself  that  in  a  very  considerable  majority  of  the  Croydon 
houses  that  have  had  fever,  drain-air,  charged  with  infection 
from  the  common  sewers  of  the  town,  has  had  the  oppor- 
tunity of  entering  the  houses,"  and  this  sewer-air  "was, 
throughout  1875,  charged  to  an  intense  degree  with  the 
infection  of  enteric  fever."  To  this  condition  he  attributed 
the  epidemic. 

An  interesting  fact  brought  out  during  this  investigation 
was,  as  had  indeed  already  been  shown  elsewhere,  that  the 
presence  of  sewer-gas  was  indicated  in  some  cases  by  a  slight 
noise  as  it  escaped  from  an  aperture  in  the  pipe,  even  when 
there  was  no  smell.  How  far  and  when  such  gas  may  be 
nocuous  or  innocuous  we  are  not  yet  warranted  in  saying 
positively ;  but  all  such  cases  should  evidently  place  the 
benefit  of  the  doubt  on  the  side  which  is  safest. 

Fever  at  Fort  Cumberland. 
In  another  case,  a  severe  epidemic  of  sixty  cases  of  enteric 
fever,  with  four  deaths,  was  fairly  traced  to  sewage-contam- 
inated air  breathed,*  but  there  appears  no  statement  whether 
this  air  was  especially  infected  from  other*  cases  of  fever  or 
not.  The  facts  are  these.  A  large  number  of  troops  were 
stationed  at  Fort  Cumberland  at  the  harbor-entrance,  and 
close  to  flats  bare  at  low  tide.  The  sewage  of  Portsmouth 
had  usually  been  discharged  at  ebb  tide,  but,  having  recently 
been  pumped  into  the  harbor  on  the  flood,  a  large  amount 
was  deposited  on  the  mud  banks  near  the  fort,  and  to  this 
the  fever  was  clearly  traced  upon  inquiry.  The  troops 
were  all  removed,  the  evil  was  remedied,  and  the  epidemic 
ceased. 

Fever  at  Uppingham  School. 
In  the  summer  of  1875,  typhoid  fever  broke  out  in  a  school 
of  ibur  to  five  hundred  boys'at  Uppingham,  England,  and  in 
the  autumn  several  died.f  The  school  was  dispersed  Novem- 
ber 2,  and  its  sanitary  arrangements  were  carefully  examined 
by  Mr.  Tarbotton,  the  local  engineer,  and  Mr.  R.  Rawlinson, 
C.  B. ,  who  suggested  the  proper  remedies ;  but  before  these 

*  Public  Health,  London,  November  27,  1875,  pp.  713  and  714. 
t  London  Times,  March  17,  1876. 
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were  carried  out,  and,  contrary  to  the  advice  of  the  health 
officer,  the  school  was  reassembled  in  the  following  January, 
when  the  fever  reappeared  and  the  occurrence  of  four  cases 
demanded  that  the  scholars  should  again  disperse.  Mr. 
Rogers  Field,  sanitary  engineer,  of  London,  was  then  engaged 
to  prepare  plans  suggesting  the  proper  remedies,  which  he  at 
once  proceeded  to  do.  He  found  the  sewers  too  flat  in  some 
cases  and  insufficiently  cleansed  ;  the  main  discharge  was  into 
tanks  at  the  sewage  farm,  which  were  sometimes  emptied  at 
long  intervals,  thus  allowing  the  sewage  to  accumulate, 
putrefy,  and  back  up  the  sewers.  He  says  in  his  report,* 
''the  town  is,  at  the  present  time,  essentially  a  cesspool 
town,"  and  "nearly  every  house  has  its  own  well,  very  many 
of  which  are  situated  near  cesspools  or  other  sources  of  con- 
tamination." Of  the  twelve  houses  constituting  the  school, 
he  adds,  "twelve  drain  either  wholly  or  for  the  most  part  into 
cesspools,"  and  "in  ten  houses,  each  has  one  or  more  of  its 
wells  badly  situated  from  contiguity  to  cesspools  or  foul 
drains."  A  noteworthy  incident  connected  with  this  investi- 
gation was  that  one  of  the  gentlemen  connected  with  it  con- 
tracted typhoid  fever  from  a  short  exposure  while  standing 
over  the  fouled  drains,  while  the  workmen,  although  longer 
exposed,  escaped. 

Composition  of  8ewer-Gas. 
It  is  unfortunate  that  we  do  not  know  the  exact  components 
of  sewer-gas,  and  that  there  are  no  means  of  ascertaining 
how  it  acts  upon  the  system.  So  far  as  chemistry  goes,  the 
Sewer  Department  of  Paris  havei  shown  what  the  concentrated 
gas  is,  which  bubbles  up  to  the  surface  from  the  sewage-beds 
at  the  bottom  of  the  River  Seine.  It  is  probably  not  unlike 
(except  in  degree  of  dilution)  what  is  in  our  sewers,  and  was 
found  to  be — 


Carburetted  h^^drogen,     .    72.88 
Carbonic  acid,  .         .    12.30 

Oxide  of  carbon,     .         .      2.54 


Sulpli^'dric  acid, 
Other  substaBQes, 


6.70 
5.58 


100.00 


*  Uppingham  Sewerage  and  Private  Drainage.    Report  of  Mr.  Rogers  Field  to  the 
Rural  Sanitary  Authority,  January,  1876.  « 
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Polluted   Water. 
Two  cases,  forcibly  illustrating  the  danger  of  pollution  of 
water-supplies,  have  been  brought  forward  during  the  year. 

Fever  from    Watered  (f)  Milk. 

The  first  was  of  an  epidemic  of  typhoid  fever  which 
occurred  at  Eagley,  in  England,  investigated  by  Mr.  YV.  H. 
Power,  one  of  the  medical  inspectors  of  the  Local  Govern- 
ment Board,  and  at  Bolton  (two  miles  from  Eagley),  investi- 
gated by  Mr.  Sargent,  the  health  officer  of  the  borough. 

A  certain  small  brook  had  been  used  by  the  operatives  of  a 
mill,  so  that  "large  quantities  of  fecal  matter"  were  fonnd  on 
its  banks  and  in  its  bed.  It  was  known,  too,  that  one  of 
the  workmen  was  ill  (it  was  thought  that  there  was  a  possi- 
bility of  the  disease  being  typhoid  fever) .  This  brook  had 
formerly  been  used,  a  couple  of  hundred  yards  below,  for 
domestic  purposes,  but  had  generally  been  abandoned  since 
it  had  become  impure,  although  two  families  continued  to 
use  it,  of  whom  one  had  typhoid  fever,  and  the  other  (who 
boiled  it  before  use)  escaped.  This  same  water  continued 
to  be  used  at  a  dairy  (A),  and  was  the  only  supply  there. 
Although  there  was  no  positive  evidence  that  the  milk  was 
diluted  with  it,  it  was  acknowledged  that  the  milk-cans  were 
washed  in  it. 

The  outbreak  of  fever  occurred  at  the  end  of  January ,  1876. 
From  January  30  to  February  5,  there  were  one  hundred  and 
three  persons  attacked;  from  February  5  to  February  9, 
there  were  twenty-eight  persons  attacked ;  from  February  9 
to  February  15,  there  w^ere  fifteen  persons  attacked,  and  the 
epidemic  declined.     The  cases  were  distributed  as  follows  : — 


Table  XXII. 
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Of  the  eight  not  supplied  from  A,  seven  drank  milk  from 
Dairy  A  in  other  houses  than  their  own  ;  the  eighth  became 
ill  in  April,  was  not  seen  by  a  medical  man,  and  is  not 
certainly  known  to  have  had  typhoid  fever,  although  so 
reported.  The  milk  was  represented  as  having  a  sediment 
after  standing,  and  as  being  of  unpleasant  taste  and  smell. 

In  BoTton,  there  were  fifty  families  attacked,  of  whom  forty- 
seven  were  supplied  with  milk  from  Dairy  A,  and  Mr. 
Sargent  says,  "Not  one  household  to  which  the  milk  was 
traced,  did  I  find  entirely  free  from  the  disease." 

The  coincidence  of  the  disease  in  the  two  places  is  quite 
striking : — 

Table  XXIII. 


For  the  week  ending  January  22,  there  occurred, 

29,  " 

February  5,  " 

12,  " 

19,  » 

26,  " 

March       4,  " 


In  Bolton. 

New  Cases. 


77 
16 

7 

5 
29^ 


The  water  used  at  the  dairy  (from  the  fouled  brook)  was 
analyzed  by  Mr.  Sargent,  and  also '  the  drinking-water  of 
Bolton  for  comparison,  with  the  following  results  in  parts  per 
100,000  :— 


Table   XXIV. 


Bolton  Water 
(pure). 

Eagley  Brook. 

Free  ammonia, 

Albuminoid  ammonia, 

Total  solid  residue, 

Organic  or  volatile, 

Chlorine, . 

0.001 

O.Q06 

7.910 

■^2.860 

3.580 

00.20 

00.26 
198.00 
121.50 
128.80 

*  Many  of  these  were  supposed  to  have  heen  infected  from  other  sources,  as  might 
easily  have  occurred  so  long  after  the  outbreak,  in  a  crowded  community. 
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Enteric  Fever  at  Lausen. 

The  second  occurred  at  Lausen,*  Switzerland,  in  1872,  but 
has  been  referred  to  quite  often  of  late,  and  is  especially 
interesting,  as  proving,  in  a  marked  degree,  the  direct  poison- 
like  action  of  typhoid  dejections,  even  when  very  much 
diluted,  illustrating  the  apparent  immunity  with  which  impure 
water  may  often  be  drank  if  not  specifically  contaminated, 
and  because  the  case  has  been  generally  used  by  the  reporter 
and  others  f  to  prove  what  the  facts  by  no  means  warrant ; 
namely,  that  the  contagium  of  typhoid  fever  is  not  separable 
or  destructible  by  efficient  filtration  so  as  to  be  harmless.  The 
fact  may  be  so  or  not,  but  it  can  hardly  yet  be  said  to  be 
proven  ;  and  it  is  quite  significant  that  the  late  Dr.  Parkes, 
in  referring  to  this  outbreak,  fails  to  make  any  mention  of 
this  particular  point. | 

The  facts  are  these.  In  a  house,  A  (see  sketch  on  page 
125),  a  man  became  ill  of  typhoid  fever,  June  10,  1872,  and 
recovered  in  September ;  a  second  case  occurred  July  10, 
ending  in  recovery  in  October  ;  and  in  August  there  were  two 
others,  mild  and  of  short  duration.  The  Furleu  Brook  was 
contaminated  with  their  dejections. 

From  the  middle  to  the  last  of  July,  as  was  done  each  year, 
the  land,  C,  was  irrigated  by  diverting  the  stream  over  it; 
and  the  water  in  the  public  well  of  Lausen,  D,  became  so 
turbid  and  foul-tasting,  that  many  people  gave  up  using  it. 
This  w^ell  distributes  its  water  through  the  wooden  aqueduct, 
E,  to  the  four  public  pumps  marked  by  round  dots  ;  it  is  also 
at  the  junction  of  two  quite  small  streams,  one  flowing  from 
the  south-west  and  the  other  from  the  south-east. 

In  Lausen,  a  village  of  seven  hundred  and  eighty  inhab- 
itants, in  ninety  houses,  standing  on  gravelly  ground,  from 
thirty-five  to  sixty  feet  above  the  level  of  the  Ergolz  and  of 
the  ground-water,  there  had  been  no  epidemic  of  typhoid 
fever  since  its  occupation  by  soldiers  in  1814,  and  not  a 
single  case  since  1865,  when  a  few  were  imported  from  Basel. 

*  Deutscbcs  Archiv  fttr  Klin.  Med.  XI.,  pp.  237-267. 

tThc  Lancet,  London,  July  15,1876.  Journal  of  tlie  Chemical  Society,  June, 
1876.  Sixth  Report  of  the  Rivers  Pollution  Commission,  p.  463,  London,  1876 
(referred  to  on  page  115  of  this  Report).  Deutsche  Vierteljahrsschrift,  f.  off,  Gesund- 
.  lieitspflege,  VI.,  154. 

X  Army  Medical  Department,  Report  for  1873,  London,  1875. 
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The  first  case  in  the  epidemic  to  be  described  was  thought 
to  have  been  imported,  as  the  victim  of  it  had  been  away 
from  home  during  the  probable  period  of  infection. 


MAP  ILLUS  TEA  TING  THE  EPIDEMIC  OF  TYPHOID  FEVER  AT  LAUSEN. 
[DcutSL-h.  Arch.  f.  Klin.  Med.] 
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On  the  7th  of  August,  1872,  ten  persons  in  Lausen  were 
attacked  with  typhoid  fever  ;  from  the  7th  to  the  16th,  fifty- 
seven  ;  from  the  7th  to  the  28th,  one  hundred;  in  Sep- 
tember and  October,  thirty,  when  the  epidemic  ceased.  Of 
the  one  hundred  and  thirty  cases,  eight  died ;  and  beside 
these,  about  a  dozen  children  were  attacked,  who  were  spend- 
ing their  holidays  in  Lausen. 

There  had  been  no  known  communication  between  the 
house.  A,  and  Lausen.  The  six  houses  marked  S  are  supplied 
with  their  own  private  wells  ;  in  them  only  two  persons  had 
the  fever,  and  they  had  drank  the  public  water  away  from 
home.  All  who  became  ill  had  used  the  public  water,  and 
the  cases  were  distributed  among  all  classes  and  conditions  ; 
of  those  who  drank  other  water  only,  none  had  the  fever. 

After  excluding  all  other  sources,  it  was  thought  by  Dr. 
Hagler,  who  investigated  the  case,  that  there  could  be  no 
cause  of  the  disease  except  in  the  public  well,  D. 

If  the  contamination  had  come  from  the  numerous  privy- 
vaults,  there  seemed  no  reason  why  the  six  houses  marked  S 
should  have  escaped.  It  is  unfortunate,  however,  that  this 
beariug  of  the  question  was  not  more  fully  investigated, 
especially  as  the  soil  was  very  dry,  the  ground-water  standing 
more  than  thirty  feet  below  the  surface,  and  as  exceptionally 
heavy  rains  in  May,  July  and  August  had  caused  great, 
temporary  changes  in  the  condition  of  the  soil.  Dr.  Hagler 
says,  too,  that  the  people  were  less  neat  in  their  habits  than 
the  inhabitants  of  the  neighboring  city  of  Basel. 

In  18G2,  a  portion  of  the  earth,  marked  by  the  dot  at  B, 
had  fallen  in,  forming  a  hole  eight  feet  deep  and  three  feet 
wide,  and  having  at  its  bottom  a  running  stream  which 
appeared  to  be  fed  by  the  Furlen  Brook  from  a  point  higher 
up.  When  the  brook  was  let  into  this  hole,  the  water  all 
disappeared,  and  in  an  hour  or  two  "streamed  out"  at  the 
well,  D,  showing  a  connection  between  the  two  that  had  been 
suspected  for  years.  The  hole  was  then  filled  up,  and  the 
brook  returned  to  its  bed. 

The  infected  house.  A,  was  about  a  mile  from  Lausen  ;  and 
it  has  been  seen, — 

1.  That  the  Furlen  Brook  was  contaminated  with  typhoid 
dejections  in  June,  July  and  August. 
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2.  That  the  contaminated  water  was  used  to  irrigate  the 
land,  C,  for  the  three  weeks  preceding  the  epidemic  in 
Laiisen. 

3.  That  this  irrigation-water,  fouled  by  dejections,  so  pol- 
luted the  well,  D,  as  to  make  the  water  offensive. 

4..  That  this  water  could  not  have  been  filtered,  in  any 
,  sense  of  the  word,  before  reaching  D,  as  it  was  turbid  and 
foul  enough  to  make  many  people  give  up  the  use  of  the 
well. 

On  making  the  investigation,  some  weeks  after  the  epi- 
demic, the  hole,  B,  was  reopened  as  nearly  as  possible  in  the 
old  place.  A  large  quantity  of  salt  was  thrown  into  it,  and 
its  presence  at  D  was  soon  ascertained  by  chemical  'examina- 
tion. Then  a  considerable  quantity  of  flour  was  put  in  at  B ; 
but  its  presence  could  not  be  detected  at  D. 

Dr.  Hagler's  theory  is  that  there  is  a  communication 
between  the  Furlen  Brook  and  the  well,  D,  which  allows 
water  to  pass  through,  but  that  it  is  eiSciently  filtered  in  its 
passage ;  and  that  the  "  germ "  of  typhoid  fever  may  pass 
through  nearly  a  mile  of  gravel,  so  complete  a  filter  as  not 
to  allow  flour  to  pass  it,  and  yet  be  still  an  active  disease- 
producing  organism. 

We  cannot  doubt,  in  the  fiice  of  the  evidence,  that  when 
the  land,  C,  was  irrigated  there  was  abundant  opportunity  to 
foul  the  well,  D,  with  the  excreta  of  persons  suffering  from 
typhoid  fever ;  but  the  facts  do  not  prove  the  indestructibility 
of  the  contagium  of  disease  by  efficient  filtering. 

To  make  the  conditions  of  the  experiment  correspond  with 
the  actual  conditions,  the  salt  and  the  flour  should  have  been 
put  directly  into  the  brook,  or  upon  the  land,  C,  while  allowing 
the  brook  to  run  over  it. 

Yellow  Fever'  and  Filth. 
In  the  city  of  Buenos  Ayres,  during  the  year  of  the  cholera 
epidemic  (1867),  one-twentieth  of  the  population  died;  in 
1871,  the  yellow-fever  year,  more  than  one-tenth  perished, 
even  counting  the  60,000  who  fled  from  the  town.  There 
has  been  a  careful  investigation  of  the  causes  of  this  fearful 
mortalitj'-,  and  filth  has  been  shown  to  be  so  far  responsible 
for  it,  that  a  distinguished  English  engineer  has  been  engaged 
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to  carry  out  a  complete  sj^stem  of  sewerage  and  water-supply. 
Ill  the  language  of  the  report,*  "the  works  of  drainage  and 
sewerage,  so  actively  prosecuted  at  the  present  time,  are  des- 
tined to  radically  remove  this  infection,  which  experience  has 
demonstrated  to  be  one  of  the  most  fruitful  causes  of  disease 
and  death." 

During  the  past  year.  Savannah  has  had  a  similar  expe- 
rience, and  very  largely  at  least  from  similar  causes. 

An  investigation  I  into  the  causes  and  conditions  of  yellow 
fever  in  the  United  States,  with  the  help  of  the  library  of  the 
Surgeon-General  at  Washington,  and  a  personal  experience 
of  over  two  thousand  cases,  concludes,  that  nothing  is  so 
important  in  the  prevention  of  yellow  fever  as  proper  water- 
supply  and  sewerage.  The  writer  farther  says  that  the 
disease  "cannot  be  taken  in  a  pure  air  from  persons,  clothing, 
trunks,  or  black  vomit ;  but  in  an  impure  air,  other  things 
being  suitable,  it  can  be  taken  from  eitJterJ' 

Dysentery  and  Fever  from  Filth. 

In  the  State  Reform  School  for  Western  Pennsylvania,  an 
outbreak  of  dysentery  and  typhoid  fever  affecting  two  hun- 
dred and  seventy  persons,  or  oiinety  per  cent,  of  the  inmates, 
has  been  investigated  by  a  committee  of  the  Allegheny  County 
Medical  Society. 

They  conclude  that  it  was  due  to  poisoned  drinking-water. 
It  seems  that  the  main  water-pipe  got  its  supply  from  a  point 
in  the  Ohio  River  two  hundred  and  fifty  feet  from  the  shore, 
and  a  little  below  the  outlet  of  the  sew^er  from  one  of  the 
privies,  which,  however,  was  close  to  the  shore;  and  the 
water  was  often  so  shallow  that  it  was  possible  to  walk  out 
on  the  pipe  to  within  fifty  feet  of  its  end.  The  privy  was 
flushed  twice  a  day,  forcing  out  a  large  quantity  of  heavily 
polluted  water.  This  seemed  sufiicient  to  the  committee, 
after  careful  examination  and  exclusion  of  other  suggested 
causes,  to  create  all  the  difficulty,  although  they  found  many 
other  insanitary  conditions  about  the  building.  J 

*  Vital  Statistics  of  the  City  of  Buenos  Ayres.  By  G.  Rawson,  M.  D.,  Delegate  to 
the  International  Medical  Congress  at  Philadelphia,  1876. 

t  Yellow  Fever  and  Malarial  Diseases.  By  Greensville  Dowell,  M.  D.,  Prof,  of 
Surgery,  etc.,  187(5. 

t  Transactions  of  the  Medical  Society  of  the  State  of  Pennsylvania.  Vol.  XI., 
Part  I.,  pp.  147  et  seq. 
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Earth  Closets. 

Pettenkofer's  statement  that  earth  is  no  better  as  a  disin- 
fectant than  water,  and  that,iu  either  system  of  removal,  that 
is  best  which  is  speedy,  efficacious,  and  least  offensive,  has 
been  exemplified  in  the  West  Riding  House  of  Correction, 
where,  according  to  Dr.  Ballard's  report,  there  was  "prevalence 
of  enteric  fever  preceded  and  accompanied  by  diarrhoea ; — 
infection  probably  spread  by  the  use  of  infected  earth  supplied 
to  earth-closets."* 

The  experiment  tried  at  the  Maryland  Hospital  for  the 
Insane  in  using  earth-closets,  mentioned  in  the  last  report  of 
the  State  Board  of  Health  of  Massachusetts,  pp.  186-188, 
and  adopted  after  $3,000  had  been  expended  on  account  of 
litigation  for  pollution  of  a  neighboring  stream,  has  not 
proved  entirely  satisfactory.  The  closets  are  near  windows, 
and  when  the  latter  can  be  kept  open  and  the  former  are  well 
attended  to,  there  is  no  serious  offence  in  the  wards.  At 
other  times  the  odor  is  perceptible  to  quite  a  distance.  The 
use  of  a  sufficient  amount  of  earth  is  often  neglected,  and 
the  waste  from  bath-tubs,  etc.,  is  so  polluting  to  the  stream 
into  which  it  is  discharged,  that  fresh  complaints  have  been 
made.  Experience  here,  as  elsewhere,  appears  to  show  that 
it  is  almost  impossible  to  manage  earth-closets  so  as  to  be  as 
satisfactory  as  rapid  and  efficient  removal  by  water. 

Prevention  oe  Filth  Diseases. 

In  order  to  avoid,  in  as  great  degree  as  possible,  the  evils 
of  accumulated  filth  in  crowded  communities,  it  is  necessary 
in  the  first  place  to  have  good  sewers.  After  them,  good 
house-drains  are  even  of  greater  importance,  for  defects  there 
are  of  greater  danger  than  in  sewers ;  and,  if  properly  con- 
structed and  carefully  watched,  they  may,  to  some  degree, 
obviate  the  evils  of  bad  sewerage. 

House-drains,  especially,  in  tenement  houses,  by  universal 
experience,  are  apt  to  be  badly  constructed  or  neglected 
unless  controlled  by  municipal  authorities ;    and  there  is  no 

*  Report  of  the  Medical  Officer  of  the  Privy  Council  and  Local  GoTenunent  Board. 
New  Series,  No.  VII.,  p.  39.    London,  1876. 
17 
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more  important  matter  of  sanitation  now  in  otJr  large  cities 
than  tliis.  In  Scotland,  this  control  is  exercised  in  some 
cities  with  good  results. 

In  carrying  out  the  new  sewerage  of  Berlin,  proprietors 
who  wish  to  connect  their  drains  with  the  public  sewers  must 
prepare  full  plans,  submit  them  to  the  sewer  department, 
receive  the  approval  of  that  office,  and  finally  have  them 
inspected  and  declared  satisfactory  before  they  can  be  used. 

The  best  regulations  have  been  carried  out  at  Frankfort-on- 
thc-Main  by  the  cooperation  of  Mr.  Lindley  and  Dr.  Varren- 
trapp.  They  are  given  here  entire,  as  they  show  what  has 
actually  been  done  in  one  city  at  least.  In  considering  their 
efficiency,  we  are  not  surprised  to  see  Frankfort  placed  as 
the  first  city  in  Germany  in  the  bulletins  of  health  (la  station 
sanitaire par  excellence  de  Venvpire  allemand).* 

Conditions  under  which  Buildings^  Yards,  Gardens,  etc.,  are 
allowed  to  he  Drained  into  the  new  Sewerage  System,  f 

1.  Whenever  tlie  drainage  of  any  house,  yard,  etc.,  is  projected,  the  owner 
of  the  property  in  question  must,  after  having  signed  the  requisite  certifi- 
cate,]: furnish  to  the  department,  duplicate  plans  bearing  the  signature  of  the 
contractor,  and  containing  a  map  of  the  locality  on  a  scale  of  at  least  1 :  2500; 
a  ground  plan  at  least  1 :  250,  and  a  sketch  of  the  main  drain  and  branches 
with  its  horizontal  plane  on  the  same  scale  as  the  ground  plan,  and  its  profile 
at  least  1 :  125. 

The  certificate  and  one  of  the  duplicate  plans  are  to  be  kept  among  the 
documents  of  the  sewer  department;  the  other  plan  must  be  always  ready 
for  inspection  by  the  officers  at  the  place  for  which  it  is  designed. 

All  plans  presented  must  contain  all  the  works  projected ;  the  exact  posi- 
tions of  sinks,  gullies,  traps,  and  other  details ;  the  direction  of  the  superficial 
water-carriers ;  the  positions  of  the  rain-spouts,  cisterns,  jirivies,  water- 
closets,  cesspools,  vaults,  wells,  pumps,  and  other  arrangements  for  water- 
supply  ;  also  the  levels  of  the  surface  where  the  works  are  projected,  including 
the  grades  of  the  latter,  the  depth  of  the  cellar,  the  lowest  levels  of  the 
ground,  and,  where  possible,  the  depth  of  the  foundations, — all  to  be  given 
by  the  standard  grade.  § 

2.  All  drains  are  to  be  so  arranged  as  to  accomplish  the  most  complete 
drainage  practicable  of  the  building  and  grounds.    The  drainage  of  cellars, 

*  La  Sante  Publique,  November  1, 1876. 

t  Bau-Amt  zu  Frankfttrt-am-Main.  Bedingungen,  etc.,  [including  plans  and  illus- 
trations by  W.  Lindley,  Chief  Engineer,  and  J.  Gordon,  Resident  Engineer.] 

Das  Schioemmsielsystem  FranJifurts,  geschildcrt  von  Dr.  G.  Varrentrapp,  1876. 

Exposition  Internationale  d'llygibie  et  do  Sauvctage  de  Bi-uxelles.  Canalisation  de 
Fra7icfort-sur-Mein  ;  L'ingdnieur  en  chef,  W.  Lindley,  1876. 

X  Sec  page  133. 

§  With  ns,  the  grade  is  usually  calculated  in  feet  above  mean  low-water  mark. 
In  Frankfort,  the  pcgel  or  O  is  an  established  level  marked  on  the  Frankfort  Bridge. 
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■where  this  is  not  desired,  or  where  it  is  rendered  impossible  by  their  depth, 
may  be  omitted,  if  the  proprietor  so  "wishes. 

The  method  of  drainage,  and  the  materials  to  be  used,  must  be  approved 
by  the  sewer  department. 

3.  The  draius  may  be  constructed  of  brickwork,  of  glazed  earthenware, 
of  tarred  iron  pipe,  or  of  other  approved  material,  and  are  to  be  connected 
"with  the  main  sewers  by  special  direction.  Tarred  iron  pipes,  lead-jointed, 
are  recommended  as  the  most  durable  and  safest,  and,  in  and  near  the^ 
houses,  must  be  everywhere  used  as  prescribed,  with  the  following  exceptions. 
Earthenware  pipes  are  permitted  within  and  without  houses,  if  bedded  in 
concrete  whenever  they  lie  deeper  than  the  cellar  floor,  or  not  less  than  one . 
meter  from  the  nearest  cellar-wall  ;  within  the  house  they  must  be  encircled 
with  a  layer  of  concrete  at  least  ten  centimeters  thick,  and  have  their 
upper  surfaces  at  least  one-half  a  meter  under  cover.  All  draius  must  be 
jointed  water-tight.  The  highest  point  of  any  drain  outside  of  the  house 
must  lie  at  least  1.30  meters  below  the  surface  of  the  ground.  Junction  of 
drains  at  right  angles,  whether  horizontal  or  vertical,  is  allowed  only  on 
special  permission. 

4.  Whenever  a  change  in  the  position  of  an  existing  outlet  of  a  drain  into 
a  sewer  is  requested,  and  judged  necessary  or  permissible  by  the  department, 
it  must  be  made  at  the  owner's  expense ;  the  work  must  be  done  bj"^  order 
of  the  department,  and  subject  to  their  coutrol. 

5.  In  buildings  whose  cellars  are  deeper  than  the  highest  level  of  the 
river  (5.7  meters  above  O),  all  pipes  "whose  open  ends  lie  above  this  level 
must  be  separated  from  the  cellar  drains,  and  must  be  so  constructed  as  to 
let  their  contents  flow  into  the  main  sewers  without  obstruction,  even  at 
time  of  freshet ;  the  drains  for  points  below  grade  5.7  must  be  shut  off  by 
flap- valves.* 

6.  Branch  drains  are  usually  to  enter  drains  of  larger  calibre  ;  the  connec- 
tion of  drains  of  the  same  size  with  each  other  can  be  allowed  only  excep- 
tionally. 

7.  The  i)ipes  for  water-closets,  yards,  and  stables  must  be  not  less  than 
fifteen  centimeters  in  diameter  ;  for  kitchens  and  wash-rooms,  not  less  than 
ten  centimeters  as  far  as  the  siphon-traps,  and  from  there  onward  (includ- 
ing traps),  fifteen  (inside  measurement).  Vertical  soil-pipes,  as  far  as  they 
are  put  in  new,  must  have  a  clear  diameter  of  at  least  twelve  and  at  most 
fourteen  centimeters. 

8.  Rain-water  spouts  must  be  of  at  least  ten  centimeters  inside  diameter, 
and  be  carried  underground  into  the  sewers. 

They  are  to  be  of  iron,  with  cemented  joints  from  a  point  at  least  two 
meters  above  ground,  and  the  lower  ends  must  be  joined  by  cement  to  the 
first  joint  of  the  earthenware  drain  by  a  curved  pipe,  also  of  iron. 

9.  Wrought-iron  pipes  are  to  be  tarred  inside  and  out  while  hot.  .Straight 
pipes,  when  used,  are  to  have  as  few  joints  as  possible;  arms  for  branches 
must  be  long  enough  to  allow  proper  junctions.     .     .     . 

10.  With  a  uniform  inclination  of  more  than  1:20,  the  grade  of  a  main 
drain  or  of  a  rain-water  pipe  may  be  broken  ;  but  it  is  stipulated  that  the 
least  fall  must,  as  a  rule,  reach  1:20  ;  slighter  grades  are  allowed  only  on 
guarantee  of  abundant  flushing  and  by  special  permission. 

*  These  flap-valves  can  be  screwed  down  securely,  and  not  left  to  chance,  like  the 
"  wooden  plugs,"  for  instance,  used  in  Boston.  They  are  accessible  by  being  put  in 
the  man-holes. 
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11.  Cisterns  for  rain-water*  are  to  be  made  witli  overflows  wMch.  must 
dip  below  tlie  surface  of  the  water  and  be  also  secured  by  siphon-traps. 

12.  Kitcben  and  other  sinks  are  to  be  carefully  trapped  by  iron  or  lead 
siphons,  before  entering  the  drain.  All  entering  j)ipes  must  be  smaller  than 
the  siphons,  and  be  provided  with  fixed  strainers  for  catching  solid  matters. 

13.  It  is  recommended  that  the  pipes  before  entering  a  main  drain  or 
soil-pipe  be  provided  with  a  main  trap.  This,  to  be  effectual,  should  be 
outside  the  building,  and  provided  with  an  opening  for  cleansing,  which 
might  be  reached  by  a  covered  man-hole  0.85  meter  wide.  These  man-holes 
cannot  be  put  in  the  public  streets  without  special  permission. 

14.  All  traps  must  have  a  water-depth  of  at  least  0,07  meter,  and,  as  a  rule, 
must  be  like  the  patterns  to  be  seen  at  the  sewer  department ;  if  of  differ- 
ent form,  they  must  receive  special  approval.  In  traps  outside  of  the 
houses,  the  water-level  must  lie  at  least  1.30  meters  below  the  surface. 

15.  Complete  drainage  of  the  subsoil  may  be  got  by  common  [agricultural] 
drain-pipes,  or  in  some  other  effectual  way. 

16.  The  ventilation  of  each  system  of  house-drainage  is  provided  for  by 
rain-water  spouts,  by  special  ventilation-pipes,  or  in  other  permitted  ways. 
Eain-water  spouts  can  be  used  for  this  purpose  only  when  their  upper  ends 
on  the  roofs  are  not  situated  near  or  below  windows. 

17.  No  fluid  substances  from  houses,  yards,  passage-ways,  etc.,  shall  be 
allowed  to  run  into  the  public  streets,  but  must  be  carried  underground  into 
the  sewers  after  the  foregoing  rules. 

18.  Immediately  after  completion  of  a  house-drainage  system,  all  vaults 
must  bo  emptied  and  filled  with  earth. 

19.  No  old  water-closets  or  soil-pipes  can  be  connected  with  the  sewers 
until  examined  and  approved  in  accordance  with  the  rules  just  given.  Old 
drains,  etc.,  must  be  made  to  conform  to  these  rules  as  nearly  as  practica- 
ble; old  soil-pipes,  jirovided  they  are  found  in  good  condition,  may  be 
allowed  to  stand,  even  if  more  than  14  centimeters  in  diameter,  or  with 
sides  less  than  0.6  centimeter  thick. 

20.  Pan-closets  must  have  a  water-trap  of  7  centimeters,  and  be  capable 
of  such  wide  opening  as  to  make  the  bottom  of  the  bowl  entirely  free ;  the 
width  of  this  opening  shall  not  exceed  9  centimeters.  Between  the  pan  and 
the  soil-pipe  is  a  siphon-trap,  with  a  depth  of  at  least  5  centimeters  of  water, 
and  with  a  clear  diameter  of  10  centimeters. 

21.  Earthernware  closets  [i.e.,  "hopper-closets"]  with  siphons  of  the  same 
or  different  material,  are  allowed,  after  special  approval,  if  there  be  sufficient 
water  for  copious  flushing. 

22.  Special  arrangements  for  factories,  hospitals,  schools,  public  halls,  etc., 
require  special  approval. 

23.  The  connection  of  any  water-closet  can  be  permitted  only  when  the 
water-supply  is  sufficient  to  completely  flush  all  matters  through  the  local 
drains  into  the  sewers. 

24.  The  vertical  soil-pipes  of  all  water-closets,  even  if  small  in  diameter, 
must  be  carried  up  above  the  roof  and  beyond  all  windows,  for  the  sake  of 
ventilation. 

25.  No  plan  of  house-drainage  shall  be  approved  until  the  proprietor  has 
furnished  evidence  that  these  rules  for  the  disposal  of  human  refuse  can  be 
kept,  or  until  others  shall  have  been  provided  by  the  sewer  department  to 
satisfy  their  requirements. 

*  This,  of  course,  is  not  used  for  drinking. 


1877.] 


DRAINAGE  AND  HEALTH. 


133 


Form  of  Certificate. 

The  undersigned,  owner  of  house  ,  No.  ,  petitions  the 

department  for  permission  to  drain  into  the  public  sewers,  in  conformity 
with  the  accompanying  plan,  and  pledges  himself,  for  himself  and  heirs, 

o.  To  pay  to  the  department  .the  assessments*  which  are  made  upon  the 
proprietors  by  law  or  by  statute. 

&.  To  construct  the  proper  works  within  his  house  and  lot,  in  conformity 
with  the  general  and  particular  specifications  of  the  sewer  department. 

c.  To  remove  cesspools,  vaults,  etc.,  from  his  lot,  according  to  directions 
of  the  sewer  department,  immediately  after  completion  of  the  drainage- 
system. 

After  the  Croydon  epidemic,  Dr.  Buchanan  recommended 
that  the  sewers  be  entirely  disconnected  from  the  houses  by 
traps,  and  also  by  vents,  in  the  manner  described  in  the  accom- 
panying cut.     (Fig.  I.) 

If  a  man-hole  were  built  instead  of  the  small  air-passage, 
ready  access  to  the  drain  and  trap  might  always  be  had  ;  and, 
in  our  made  land,  this  would  supply  a  common  defect  by  which 
early  knowledge  is  not  now  got  of  the  breaking  of  pipes  by 
settling  of  the  soil. 
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*  Or,  as  we  say,  "  betterments."  No  one  in  Frankfort  is  compelled  to  adopt  the 
water-caiTlage  system  and  connect  with  the  sewers ;  but,  if  they  do  so,  they  must 
follow  the  rules.  The  number  of  houses  for  which  drainage-systems  were  completed, 
was,  in  1872,  885;  in  1873, 1,345;  in  1874, 1,960;  in  1875,  2,958. 
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Figure  II.  illustrates  the  same  j)rinciple  as  carried  out  by 
Mr.  Rogers  Field  of  London.  In  both  cases  the  draught  is 
downward  through  the  ventilator,  the  air  passiug  out  through 
the  soil-pipe  over  the  roof.  These  ventilating-shafts  might 
not  be  available  for  the  whole  year  in  our  climate,  but  freez- 
ing could  easily  be  prevented  by  packing  in  winter. 


Fig.  IL 
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A  represents  the  drain  leading  to  the  sewer.  B  is  the 
lower  end  of  the  soil-pipe.  G  is  formed  by  two  drains, — one 
from  the  kitchen  and  flush-tank,  and  the  other  an  agricultural 


tile  for  draining  the  soil. 
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The  disconnecting  chamber  is  placed  under  the  stairs 
passing  from  the  rear  door  of  the  house  to  the  garden.  The 
"  open  channel "  (see  also  Fig.  HI.)  is  simply  a  half  of  a  drain- 
pipe with  its  upper  part  entirely  open,  and  would  be  repre- 
sented in  cross-section  by  a  letter  U.  In  this  way,  any  sewage- 
exhalations  that  pass  the  syphon-trap  are  diluted  and  diffused 
in  the  open  air,  while  a  nearly  constant  circulation  is  produced 
through  the  whole  length  of  the  soil-pipe  and  out  over  the 
roof.     There  is  no  odor  perceptible  from  the  open  channel. 

It  should  be  distinctly  understood  that  carrying  the  soil- 
pipe  through  the  roof  should  never  be  used  as  a  means  of 
ventilating  the  sewers  ;  it  is  simply  for  ventilating  the  system 
of  house-drains,  soil-pipes,  etc. 

In  Figure  III.,  a  detailed  ground-plan  is  shown  of  Mr. 
Field's  very  thorough  system  of  house-drainage. 

A  represents  a  double  ventilating-shaft,  about  ten  feet  high. 
B  is  the  flush-tank*  for  collecting  kitchen-grease,  etc.  The 
disconnecting  chamber  and  man-hole  are  represented  on  a 
large  scale  in  Figure  II.  If  it  be  said  that  such  precautions 
indicate  an  excess  of  care,  it  should  be  remembered  that 
many  persons  are  unwilling  to  leave  a  stone  unturned,  espe- 
cially where  there  are  children  or  delicate  persons,  to  have 
the  sanitary  arrangements  of  their  houses  as  nearly  perfect  as 
possible.  Without  these,  or  equally  effective  measures,  it  can 
be  hardly  considered  safe  to  have  wash-bowls,  bath-tubs,  etc., 
in  direct  communication  with  rooms  which  are  constantly 
occupied. 

Of  course,  it  is  not  intended  that  this  report  should  convey 
the  meaning  that  good  sewerage  and  good  house-drainage  are 
the  panaceas  for  all  our  fevers,  etc.,  etc.  But  they  represent 
one  of  the  most  urgent  sanitary  needs  of  many  of  our  cities, 
public  buildings,  and  residences  at  the  present  time.  Per- 
sonal hygiene  must  indeed  supplement  laws  protecting  the 
public  health,  but  without  them,  in  many  cases,  no  care  on 
the  part  of  individuals  can  save  them  from  fatal  diseases. 

Very  few  States,  unfortunately,  recognize  their  responsi- 


*  The  "flush-tank  "  has  been  described  by  Mr.  J.  Netten  E,adcliffe  in  the  Second 
Report  of  the  Medical  Officer  of  the  Privy  Council  and  Local  Government  Board  of 
England,  pp.  230  et  seq.,  and  by  Colonel  Wa,ring  in  "  The  Sanitary  Drainage  of 
Houses  and  Towns,"  pp.  199  et  seq. 
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bility  in  this  matter ;  but  it  is  to  be  hoped  that  the  time  is 
not  far  distant  when  we  can  realize  the  prediction*  of  Dr. 
Benjamin  Rush,  the  most  noteworthy  physician  that  our 
country  has  produced.  Many  years  ago  he  said  that  the 
means  of  preventing  pestilential  fevers  "  are  as  much  under 
the  power  of  human  reason  and  industry  as  preventing  the 
evils  of  lightning  and  common  fire.  /  am  so  satisfied  of  the 
truth  of  this  opinion,  that  Hook  for  a  time  when  our  courts  of 
law  shall  punish  cities  and  villages  for  permitting  any  of  the 
sources  of  billions  and  malignant  fevers  to  exist  within  their 
jurisdiction." 

In  our  large  buildings,  hospitals,  asylums,  hotels,  etc., 
there  is  too  often  a  lamentable  deficiency  of  foresight  and 
care  in  these  respects.  The  general  principle,  so  admirably 
carried  out  by  Dr.  Cowles  in  his  recent  work  at  the  city  hos- 
pital of  Boston,  to  keep  soil-pipes,  water-pipes,  drains,  etc., 
as  accessible  as  possible,  where  they  may  be  seen  at  any  time, 
cannot  be  too  strongly  recommended. 

The  cost  of  sanitary  improvements,  as  compared  with  their 
value  to  the  community,  does  not  come  within  the  scope  of 
the  present  paper ;  but  the  whole  matter  has  never  been 
better  stated  than  by  the  Army  Sanitary  Commission,  that 
"  the  sooner  the  idea  that  stations  are  unhealthy  because  they 
are  unhealthy  is  replaced  by  the  conviction  that  an  unhealthy 
station  represents  an  annual  loss  far  greater  than  the  cost  of 
improving  it,  the  more  certainly  will  striking  differences  in 
local  statistics  be  equalized." 

*  Essay  on  Summer  and  Autumnal  Diseases. 
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SEWERAGE :  ITS  AMANTAGES  AND  DISAMANTAGES, 
CONSTRUCTION  AND  MAINTENANCE. 


Before  determining  what  plan  or  system  of  sewerage,  if 
any,  should  be  adopted  for  a  city  or  populous  district,  the 
question  should  be  asked,  and,  in  fact,  always  is  asked  by 
the  tax-payers,  of  what  benefit  would  the  system  be  if  carried 
out  ?  To  answer  this  question  intelligently  requires  a  knowl- 
edge of  sanitary  laws  in  general,  and  of  local  peculiarities, 
including  topography,  population,  business,  and  legislative 
action,  both  had  and  obtainable  ;  also,  quite  often,  of  the  phys- 
ical and  industrial  characteristics  of  the  surrounding  territory. 

Sanitary  laws,  in  general,  include  subjects  which  can  be 
properly  investigated  and  explained  only  by  the  medical 
profession,  because  the  members  of  it  alone  have  the  necessary 
training  and  means  to  do  it  in  a  thorough  manner.  Never- 
theless sewerage,  as  a  specialty,  is  and  must  be  studied  and 
applied  by  individuals  especially  qualified.  Local  peculiari- 
ties relative  to  topography,  population,  business,  etc.,  can 
be  obtained  only  on  the  ground. 

The  most  satisfactory,  and  generally  convincing,  arguments 
in  favor  of  sewerage  are  those  obtained  from  an  experience 
suffiicently  extensive  as  to  time  and  population.  Bills  of 
mortality  are  appealed  to  usually,  and,  with  the  exception  of 
a  few  anomalous  cases,  susceptible  either  of  remedy  or  satis- 
factory explanation,  show,  both  for  European  and  American 
cities,  a  very  favorable  result.  It  cannot  reasonably  be 
expected,  however,  that  a  city  or  town  whose  mortality  has 
been  decidedly  diminished  by  the  construction  of  sewers,  even 
when  combined  with  an  abundant  supply  of  pure  water,  should 
continue  to  show,  decade  after  decade,  diminished  death-rates. 
Just  the  reverse  of  this  often  happens  ;  sometimes  from  defects 
in  the  sewers  or  their  maintenance,  or  in  the  house-connec- 
tions, but  oftener  from  evils  connected  with  the  industrial. 
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hygienic,  social,  or  moral  habits  of  the  people,  or  from  climatic 
causes. 

Sometimes  the  character  of  the  population  of  large  districts 
in  cities  changes  greatly  in  a  short  time.  In  such  cases,  there 
may  be  a  large  increase  in  the  rate  of  mortality,  without  any 
change  whatever  in  the  sewerage  system  or  its  maintenance. 
There  may  be  no  change  in  the  population  or  sewerage,  yet 
materials  used  in  the  construction  of  buildings  may  become, 
by  absorption  or  decay,  deleterious  to  health.  Districts  orig- 
inally healthy,  and  still  properly  cared  for  by  their  own  local 
officers,  may  be  rendered  unhealthy  by  injurious  trades  or 
occupations  outside  of  their  limit,  by  deterioration  and  adul- 
teration of  articles  of  diet,  and  by  many  other  causes  of  injury 
to  health,  which  might  also  be  mentioned.  To  eliminate  the 
effect  of  all  or  any  of  these  from  that  of  sewerage,  would  be 
extremely  difficult,  if  not  impossible. 

Death-rates  should  not  be  appealed  to  alone  in  reference  to 
the  benefits  of  sewerage.  Should  these  remain  the  same,  in- 
creased cleanliness  and  comfort  conduce  to  a  higher  order  of 
civilization.  To  fully  appreciate  this,  one  must  witness  the 
changes  made,  in  densely  populated  portions  of  a  city,  from 
the  old  privy  and  cesspool  system  to  that  of  modern  sewerage, 
accompanied  with  an  ample  supply  of  water.  Any  serious 
attempt  to  compel  such  communities  to  return  to  their  old 
methods  of  disposing  of  refuse  would  be  met  Avith  most 
determined  opposition,  notwithstanding  the  views  of  some 
men,  eminent  for  scientific  and  other  attainments,  who  con- 
demn the  whole  system  of  modern  sewerage,  especially  water- 
closets  and  the  removal  of  excreta  by  water-carriage.  That 
their  objections  have  force,  cannot  be  denied  ;  but  the  difficulty 
is,  that  they  have  never  been  able  to  devise  and  carry  out, 
for  densely  populated  districts,  anything  better  than,  or  as 
good  as,  what  they  condemn,  in  a  climate  like  that  of  the 
northern  portion  of  the  United  States. 

Whether  modern  sewerage  should  be  applied  to  any  but 
densely  populated  districts  may  very  properly  be  questioned. 
So  long  as  the  ordinary  dwellings  of  a  district  are  widely  sep- 
arated from  each  other,  or  clustered  in  small  villages  only,  it 
is  practicable  to  preserve  and  promote  the  public  health  with- 
out public  sewers  by  removing  all  refuse,  before  fermentation 
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or  putrefaction,  to  the  land,  and  there  using  it  as  a  fertilizer. 
Unfortunately  this  is  not  done  in  many  cases,  but  piles  of  filth 
on  the  surface  are  allowed  to  accumulate  and  corrupt  the  air ; 
or  leaking  cesspool  after  cesspool  may  be  sunk  into  the  ground 
and  pollute  the  wells,  engendering  debilitating  and  often  fatal 
diseases.  But  it  would  be  superfluous  to  add  to  what  has 
been  said  already  under  so  many  heads,  particularly  in  the 
last  annual  report  of  the  State  Board  of  Health.* 

Could  the  future  of  towns  and  cities  be  foreseen  from  their 
commencement,  much  might  be  done  in  laying  them  out  to 
facilitate  their  proper  sewerage  ;  but  actual  experience  shows 
that  sites  selected  for  large  cities  have,  in  the  end,  very  seldom 
been  so  occupied,  f  Any  attempt  to  introduce  into  a  small 
town  a  system  of  sewerage  that  would  be  adapted,  as  far  as  it 
went,  to  the  wants  of  a  large  city,  might  be  an  intolerable  bur- 
den. The  question,  then,  of  adopting  such  a  system  must  be 
left,  as  a  rule,  until  the  necessity  for  it  becomes  manifest. 

When  the  necessity  for  sewerage  in  any  district  has  become 
evident,  the  authorities  should  appoint,  from  among  their 
highest  representative  men,  a  commission  to  investigate  the 
matter  with  the  aid  of  the  best  engineering  and  other  talent 
they  may  be  able  to  procure,  and  prepare  a  plan  to  recom- 
mend for  adoption.  There  may  be,  and  are,  cases  where  pop- 
ulous districts  suffer  greatly  for  the  want  of  proper  sewerage 
and  sanitary  arrangements,  and  yet  the  fear  of  taxation  or 
unreasonable  prejudices  will  oppose  the  carrying  out  of  such 
measures.  To  meet  such  cases  there  must  be  an  exercise  of  the 
power  of  the  State,  either  through  a  board  of  health  or  some 
other  duly  authorized  body.  The  plan  recommended  should  be 
publicly  discussed,  so  that  the  community  may  have  sufficient 
opportunity  to  point  out  its  defects,  if  any  exist.  When 
perfected,  it  should  be  given  either  to  the  commission  first 
appointed,  or  to  another  like  it,  with  full  powers  to  carry  it  out. 
The  commission  should  be  appointed  for  a  term  of  years  suffi- 


*  See  pp.  184-190,  and  also  p.  535  (Beverly),  p.  539  (Hadley) ,  and  p.  542  (Newton 
Lower  Falls) . 

t  The  report  of  the  Sanitary  Commission  of  Massachusetts  for  1850,  p.  153,  con- 
tains the  following :  "We  recommend  that,  in  laying  out  new  towns  and  villages,  and 
in  extending  those  already  laid  out,  ample  provision  be  made  for  a  supply,  in  purity 
and  abundance,  of  light,  air,  and  water;  for  drainage  and  sewerage,  for  paving,  and 
for  cleanliness." 
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cient  to  complete  the  work,  as  far  as  needed  at  the  time,  and 
not  be  subject  to  change  by  the  city  council  or  public  elec- 
tion during  that  term,  except  for  incompetency  or  dishonesty. 
The  plan,  after  being  partly  carried  out,  ought  not  to  be  so 
changed  or  modified  as  to  impair  its  eflficiency,  which  might 
happen,  if  new  men  should  be  placed  in  charge  of  it.  Nothing 
is  more  disastrous  to  public  works  than  making  them  subject  to 
the  control  of  political  partisanship,  so  liable  to  be  associated 
with  municipal  venality.  Cases  could  be  mentioned  where 
millions  have  been  squandered,  appropriations  exhausted,  and 
the  people  obliged  to  do  without  much-needed  improvements, 
for  the  completion  of  which  they  had  already  been  taxed 
enough,  or  were  loaded  with  bonded  obligations  more  than 
sufficient. 

The  proper  organization  of  the  body,  by  whatever  name  it 
may  be  called,  for  carrying  out  sanitary  works,  is  of  vital 
importance  to  their  success.  Parsimony  in  this  connection 
may  prove  almost,  if  not  quite,  as  fatal  as  dishonesty.  Infe- 
rior coramis*sioners  or  engineers  are  likely  to  prove  very  costly 
in  the  end,  however  small  their  nominal  salaries  may  be. 

Supposing  the  organization  under  which  the  works  are  to 
be  planned  and  carried  out  is  what  it  should  be,  it  would 
seem  almost  useless  to  point  out  further  how  the  sewers 
should  be  planned  and  built,  or  attempt  to  give  complete  rules 
for  every  case  that  might  occur.  As  in  really  or  supposed 
dangerous  attacks  of  illness,  non-professional  people  (\o  not 
begin  to  consult  books,  or  send  their  neighbors  to  inquire  of 
those  who  have  had  apparently  similar  diseases,  but  rather 
send  in  haste  for  an  experienced  physician,  whose  education 
and  practice  qualify  him  to  say  what  should  be  done ;  so 
should  cities  and  towns,  through  a  judiciously  appointed  com- 
mission, employ  thoroughly  trained  and  experienced  sanitary 
engineers,  wherever  they  may  find  them,  at  home  or  elsewhere, 
and  not  attempt  to  get  the  necessary  knowledge  by  simply 
consulting  books  or  sending  out  committees  to  visit  other 
places.  This  is  all  very  well,  as  fiir  as  it  goes,  but  a  fatal 
mistake  may  be  made  by  going  no  farther.  Such  committees 
sometimes  return,  feeling  confident  that  they  know  how  to 
plan  and  carry  out  such  works  without  further  professional 
aid,  but  the  community  finds  out  after  a  few  years  that  it  has 
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been  educating  men  at  a  cost  vastly  greater  than  that  for  which 
thoroughly  competent  experts  could  have  been  employed. 

With  the  foregoing  caution  against  committing  the  respon- 
sibility of  planning  or  carrying  out  sewerage-works  to 
unskilled  and  untrained  hands,  the  principles  and  rules  that 
should  control  such  matters  will  now  be  taken  up. 

Surveys. 

In  order  to  devise  a  judicious  plan  of  sewerage,  it  is  neces- 
sary first  of  all  to  know  the  shape,  extent  and  topographical 
features  of  the  city  to  be  sewered.  To  this  end  careful  sur- 
veys should  be  made,  including  not  only  the  streams,  canals, 
roads,  railroads,  streets  and  buildings  (in  a  general  way).,  but 
the  heights  of  ground  above  some  common  base  or  plane  of 
reference.  Where  valleys  or  water-sheds  lying  outside  of  the 
city  or  town  must  be  drained  through  it,  their  shape,  extent 
and  topographical  features  should  be  known. 

Beside  this  information,  it  is  necessary,  in  order  to  estimate 
the  cost  of  such  works,  and  consequently  to  plan  them  wisely, 
to  know  the  character  of  the  soil  as  far  down  as  it  may  be 
necessary  to  put  the  sewers.  If  the  place  should  not  be 
situated  on  some  stream  or  large  body  of  water  suiScient  to 
neutralize  or  render  innocuous  the  sewage  at  once,  the  sur- 
veys should  be  extended  to  such  natural  or  artificial  outlets 
as  the  vicinity  may  afford.  Various  plans  for  meeting  this 
serious  difficulty  are  often  presented  for  the  same  town  ;  for 
all  of  these,  surveys  should  be  made. 

In  obtaining  local  information  for  such  purposes,  the  engi- 
neer will  often  be  annoyed  with  ridiculous  suggestions,  but  he 
should  be  careful  to  treat  kindly  and  respectfully  those  who 
make  them ;  for,  if  out  of  a  hundred  recommendations,  one 
should  be  of  value,  it  would  repay  the  trouble  of  listening  to 
them  all.  Other  things  being  equal,  that  engineer  who  listens 
respectfully  to  the  suggestions  or  criticisms  of  the  humblest 
individual,  and  profits  by  them  when  he  can,  is  the  least  likely 
to  grieve  over  serious  faults  in  any  part  of  his  work. 

Peeliminary  Study. 
A  thorough  survey  having  been  made,  the  information  thus 
obtained  should  be  shown  on  a  map  sufficiently  large  to  make 
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everything  plain.  On  this  map  should  be  drawn  contour 
lines;  that  is,  lines  showing  different  levels  of  the  surface  of 
the  ground  above  the  common  base.  For  very  flat  sites  the 
difference  of  level  shown  between  the  different  lines  should 
be  very  small, — sometimes  not  over  two  feet:  sometimes  a 
contour  line  for  every  ten  feet  is  quite  enough. 

A  knowledge  should  be  had  also  of  the  past  rate  of  increase 
of  population,  and  of  the  reasons  why  it  should  increase  at  an 
equal,  or  less,  or  greater  rate  in  future,  together  with  the  direc- 
tion in  which  that  increase  is  likely  to  take  place,  and  the 
existing  and  prospective  kinds  of  industry  for  which  special 
sewerage  provisions  should  b.e  made. 

The  engineer  should  also  know  what  general  or  special 
legislation  bearing  on  the  subject  may  exist,  so  that  his  plan, 
when  perfected,  however  good  in  itself,  may  not  have  to  be 
rejected,  in  whole  or  in  part,  on  account  of  legal  objections. 

With  the  above  information  before  him,  the  engineer  begins 
the  study  of  his  plan,  which  should,  when  carried  out,  cer- 
tainly accomplish  not  only  the  purpose  intended,  but  do  so 
for  the  least  possible  cost  consistent  with  efficiency  and 
durability. 

As  no  two  cities  are  alike  in  all  respects,  the  peculiar  feat- 
ures of  each  one  to  be  provided  with  sewers  must  be  care- 
fully studied  and  taken  advantage  of.  First  of  all,  the  natural 
water- courses,  or  existing  drainage,  should  be  interfered  with 
as  little  as  possible,  except  to  improve  them.  These  natural 
water-courses,  which,  within  the  limits  of  a  city,  are  likely  to 
become  exceedingly  offensive  and  dangerous  to  health  by 
receiving  ordinary  sewage,  can  often  be  used  to  carry  off 
excessive  storm- water  without  any  such  danger,  and  thus  per- 
mit a  great  reduction  to  be  made  in  the  sizes,  and  consequently 
in  the  cost,  of  the  principal  sewers.  The  public  authorities 
should  never  permit  a  natural  water-course  to  be  so  interfered 
with,  as  to  materially  diminish  its  flowing  capacity.  The 
temptation  to  do  this  is  very  great,  especially  where  streams  or 
ravines  cross  city  lots  in  such  a  manner  as  to  make  it  difficult, 
if  not  impossible,  to  erect  desirable  buildings  upon  them.  The 
influence  of  property-holders  with  city  councils  in  this  respect 
is  sometimes  exerted  to  a  most  injurious  extent.  Unfortu- 
nately this  mischief  may  be,  and  has  been,  done  before  the 
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community  have  become  convinced  of  the  necessity  of  sewer- 
age. 

It  often  happens,  especially  in  large  towns,  that  sewers 
have  been  constructed  from  time  to  time  in  particular  local- 
ities to  meet  special  wants,  without  any  regard  to  a  general 
system  for  the  whole  municipality,  or,  in  fact,  without  reference 
to  the  natural  drainage  of  the  whole  of  the  particular  district 
in  which  it  is  made.  London  in  former  years  presented 
some  striking  instances  of  this  kind ;  but  as  the  Londoners 
did  not  know  how  rapidly  their  city  was  to  grow,  so  has  it 
been  with  smaller  communities  since.  The  engineer  must 
study  carefully  the  plan  and  condition  of  such  existing  sewers  ; 
and,  though  he  may  find  none  of  them  such  as  he  would  rec- 
ommend, had  the  work  to  be  done  anew,  he  may,  under  all  the 
circumstances  of  the  case,  find  it  not  only  possible,  but  advis- 
able, to  incorporate  a  greater  or  less  proportion  of  them  in  his 
general  plan.  In  such  matters,  there  is  much  room  for  dis- 
cretion, and  the  best  of  engineers,  as  well  as  other  experts, 
may  differ  as  to  what  should  be  done.  The  mere  cost  is  too 
apt  to  decide  such  questions,  but  should  not  do  so,  especially 
when  old  sewers  have  been  badly  planned  or  constructed. 

The  most  perplexing  problem  to  be  solved  is  often  that  of 
determining  upon  the  position  of  the  outfall  of  the  whole 
system,  partly  because  this  depends  also  upon  the  disposal 
to  be  made  of  the  sewage.  ^  The  disposal  of  sewage  having 
been  treated  so  fully  and  thoroughly  in  the  last  or  seventh 
annual  report  of  the  Board,  and  there  being  no  more  recent 
experience  of  importance  to  add,  it  is  not  proposed  to  enter 
upon  any  discussion  of  the  subject  here.  Supposing  that,  in 
the  light  of  such  information,  the  method  of  disposing  of  the 
sewage  has  been  determined  upon,  the  course  of  the  main 
outfall  sewer  is  then  to  be  fixed.  Ordinarily  this  is  limited 
by  the  character  of  the  ground,  and  by  the  streets  and  other 
improvements.  Sometimes  much  study  is  required  to  choose 
judiciously  between  different  lines  on  which  careful  surveys 
and  estimates  have  been  made. 

The  course  and  general  character  of  the  main  outlet  sewer 
cannot  be  in  all  respects  satisfactorily  arranged,  particularly 
its  upper  portion,  without  determining  at  the  same  time  the 
leading  characteristics  of  the  principal  branches  and  laterals. 

19 
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In  order  to  fix  these,  the  whole  territory  embraced  by  the 
plan  should  be  divided  into  sewerage  districts.  Sometimes 
the  natural  surface  of  the  ground  is  so  marked  by  ridges  and 
valleys  as  to  leave  no  doubt  about  the  limits  of  these  districts. 
In  some  cases,  especially  on  very  flat  ground,  there  will  be 
opportunity  of  having  large  or  small  districts,  as  circumstances 
may  require.  If  the  districts  are  made  very  large,  in  view  of 
future  wants,  the  burden  upon  the  present  tax-payers  may  be 
intolerable.  This  will  depend  very  much  upon  the  laws  and 
ordinances  governing  such  matters.  If  the  property-owners 
have  to  pay  one-half  or  two-thirds  of  the  cost  of  the  sewers  in 
their  districts,  when  they  are  constructed,  and  if  the  remain- 
der must  be  paid  by  general  tax  in  the  same  years,  then  the 
burden  will  be  very  heavy,  especially  if  large  sewers  are 
made  with  reference  to  future  wants.  On  the  other  hand,  if 
the  present  only,  or  mainly,  should  be  provided  for,  the 
future  may  demand  such  additions  as  would  be  difficult  to 
introduce  without  considerable  sacrifice  of  old  work.  .  The 
saving  of  interest,  however,  would  in  many  cases  more  than 
balance  this  sacrifice. 

To  illustrate  the  diflference  between  present  and  future 
wants  in  constantly  growing  cities,  let  us  suppose  one  to  be 
situated  on  a  large  river  or  water-front,  with  a  very  flat  site, 
and  extending  back  from  the  water  but  a  short  distance.  In 
such  a  case,  no  large  sewer  need  be  constructed  at  first,  unless 
perhaps  for  storm- water ;  but,  as  the  city  grows,  sewers  of 
larger  and  larger  outlet  will  be  required,  because  new  territory 
will  be  constantly  drained  into  the  same  outlet.  To  avoid  the 
expense  of  large  sewers  at  first,  there  may  be  an  arrangement 
in  the  plan  for  constructing  them  afterwards  on  every  fourth, 
sixth,  or  other  street,  by  making  such  street  a  boundary  be- 
tween two  original  districts.  By  laying  pipe-sewers  on  each 
side  of  the  street,  as  near  as  practicable  to  the  curb,  the 
centre  of  the  street  might  afterwards  be  occuj)ied  by  a  large 
sewer,  which  could  be  constructed  without  rendering  useless, 
or  even  endangering,  any  of  the  original  work,  or  impairing 
its  efficiency.  But  to  provide  with  certainty  for  the  wants  of 
the  future,  requires  a  prophetic  mind  possessed  by  very  few, 
if  any.  Still,  it  is  necessary  to  make  the  best  provision  we 
can,  and  if  those  who  come  after  us  smile  at  our  failures,  they 
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will  but  repeat  what  we  sometimes  have  occasion  to  do  in 
reference  to  our  predecessors.  Imperfection  of  results  in 
such  cases  is  generally,  if  not  always,  much  better  than  no 
attempt  at  all. 

If  the  circumstances  of  the  place  should  be  such  as  to  make 
pumping  necessary,  in  order  to  dispose  of  the  whole  or  a  part  of 
the  sewage,  much  may  be  saved  in  annual  cost  of  maintenance 
by  intercepting  sewers,  where  the  ground  admits  of  them. 
Such  sewers  are  usually  intended  to  carry  off  the  ordinary 
daily  sewage,  and  to  convey,  besides,  a  small  amount  of  rain- 
water, say  one-quarter  of  an  inch,  over  the  whole  territory 
drained,  in  twenty-four  hours.  An  excess  of  storm-water 
above  this  is  allowed  to  flow  over  weirs  provided  for  it  on  the 
sides  of  the  intercepting  sewer,  by  the  shortest  channels,  into 
some  natural  water-course  or  sea  or  lake. 

Occasionally,  such  sewers  have  to  be  taken  across  valleys 
of  greater  or  less  depth,  and  over  or  under  rivers  and  canals. 
These  are  generally  passed  by  making  inverted  siphons  be- 
neath the  beds  of  the  rivers  or  canals,  and,  sometimes,  on  the 
bottoms  of  the  valleys.  Such  siphons,  when  properly  con- 
structed, and  with  ample  means  of  flushing  them,  have  been 
tried  in  European  cities,  and  found  to  work  so  well  that  they 
are  now  recommended  without  hesitation. 

Where  some  portions  of  a  city  are  much  higher  than  others, 
as  in  London,  one  intercepting  sewer  higher  up  thau  another 
may  be  introduced  to  advantage,  to  save  pumping,  and,  in 
many  cases,  to  accommodate  available  sewage-farms,  which  are 
likely  to  be  found  in  diflerent  directions  and  at  different  heights. 

It  happens,  sometimes,  that  an  intercepting,  or  other  princi- 
pal sewer  will  be,  in  some  part  of  its  course,  below  the  bed  of 
a  stream  or  other  body  of  water,  into  which  storm-water  can- 
not be  discharged  from  the  sewer,  without  artificial  aid.  Ad- 
vantage may  be  taken  of  this  for  flushing  the  sewer,  and  the 
general  plan  should  be  adapted  to  it  if  practicable.  Instances 
of  this,  as  well  as  of  all  other  examples  of  sewerage,  may  be 
found  in  London,  the  great  repository  of  ii^formation  on  this 
subject.  The  cities  of  Hamburg  and  Dantzig  give  admirable 
instances  of  this  mode  of  flushing. 

The  depth  to  which  it  may  be  necessary  to  place  the  sewers, 
makes  a  knowledge  of  the  character  of  the  soil  very  essential,. 
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as  already  mentioned.  Sometimes  the  most  natural  lines  for 
a  sewer,  as  regards  length  and  depth  of  cutting,  may  be 
exceedingly  expensive,  owing  to  the  existence  of  large  bodies 
of  wet  and  running  sand  or  of  hard  rock.  Sometimes  the  rail- 
road tracks,  along  the  proposed  line  of  the  sewer,  prove  serious 
obstacles  to  its  construction,  especially  where  it  is  not  practi- 
cable to  divert  the  trade  and  travel  temporarily  in  another 
direction,  and  when  a  suspension  of  the  use  of  the  road,  for 
a  few  days  even,  would  be  ruinous  to  important  interests.  If 
the  franchise  of  the  company  owning  the  road  should  be  such 
as  to  entitle  it  to  damages  for  any  interference  with  the  use 
of  their  tracks,  such  interference  might  be  a  very  serious 
matter  in  the  cost  of  constructing  the  sewers. 

If  running  sand  should  be  found  on  a  narrow  street,  with 
tall  and  expensive  buildings  on  each  side,  and  if  the  grade  of 
the  sewer  extend  much  below  the  foundations  of  the  build- 
ings, there  will  be  great  danger  of  causing  the  fronts  of  the 
buildings  to  settle  and  crack.  Skill  and  care  may  do  very 
much  to  avoid  such  results,  but  skill  and  care  are  not  always 
exercised,  even  when  bargained  for  in  the  clearest  terms. 
Neither  the  ablest  engineer  nor  the  most  capable  and  experi- 
enced contractor  can  be  everywhere  on  the  work,  day  and 
nio^ht.  Sometimes  the  carelessness  or  absence  of  a  foreman, 
or  the  unfaithfulness  of  a  single  laborer,  will  be  the  cause  of 
very  great  damage. 

The  removal  of  rock,  especially  of  the  kinds  that  require 
blasting,  may  be  not  only  very  expensive  in  itself,  but  the 
cause  of  serious  damage  to  persons  and  property,  if  not  done 
in  a  very  skilful  manner.  While  it  is  nearly  if  not  quite 
universal  to  make  the  contractors,  who  do  such  work,  respon- 
sible for  all  the  damage  they  cause,  no  agreement  of  the  kind 
can  release  the  corporation  from  liability  to  pay  such  dam- 
ages. The  contractors,  if  any,  may  be  compelled  by  the 
courts  to  indemnify  the  corporation,  but  courts  and  juries  do 
not  always  decide  in  favor  of  corporations.  These  things  are 
said  not  to  discourage  the  construction  of  sewers,  wherever 
they  may  be  essential  to  the  welfiire  of  a  place,  no  matter 
what  the  nature  of  the  ground  may  be,  but  to  show  what 
should  be  taken  into  account,  in  the  comparison  of  different 
plans,  or  in  different  modifications  of  the  same  plan. 
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What  Should  be  Admitted  Into  the  Sewers. 

No  rule  with  regard  to  this  subject  is  equally  applicable  iu 
all  places  ;  for  it  would  be  not  only  safe,  but  expedient,  to 
admit  more  iu  some  than  in  others.  A  city  with  sewers  of 
steep  grades  and  an  abundant  supply  of  water  for  flushing 
purposes,  and  situated  on  a  stream  of  sufficient  dimensions 
and  velocity,  may  admit  into  its  sewers  anj^thiug  ever  con- 
sidered proper  and  removable  by  water-carriage.  In  such 
cases  a  great  deal  of  road  detritus  may  be  admitted,  provided 
it  should  not  be  so  heavy  as  to  wear  away  the  bottoms  of  the 
sewers.  When  a  city  has  sewers  of  slight  inclination,  with  a 
scant  supply  of  water,  and  is  obliged  to  pump  up  the  sewage, 
or  otherwise  dispose  of  it  with  great  difficulty,  it  becomes 
necessary  to  admit  into  them  only  such  substances  as  are 
easily  held  in  suspension  or  dissolved  by  water.  In  no  case, 
however,  is  it  desirable  or  advisable  to  permit  slaughter-, 
packing-,  or  rendering-houses,  soap  factories,  distilleries, 
breweries,  gas  works,  or  other  establishment  to  fill  the 
sewers,  or  cause  them  to  be  filled,  with  noxious  gases,  to 
such  an  extent  that  no  available  means  of  flushing,  except  in 
extraordinary  cases,  could  remedy  the  evil.  It  might  seem 
ridiculous  to  say  that  ashes,  cinders,  broken  crockery,  and 
litter  of  various  kinds  should  not  be  emptied  into  sewers,  if 
actual  experience  did  not  show  that  it  is  often  done,  or  at 
least  attempted.  Fortunately,  the  choking  up  of  house- 
drains  usually  teaches  those  who  try  it,  that  the  practice  is 
not  only  wrong,  but  very  expensive.  Street  gullies  have  been 
often  used  iu  this  way,  but  a  vigilant  police  will  soon  detect 
the  ofiend^rs.  Waste  steam  from  engines,  boilers,  etc., 
should  under  no  circumstances  be  allowed  to  pass  into  public 
sewers. 

It  is  a  matter  of  great  practical  importance,  to  determine 
what  proportion  of  all  the  rain  that  falls  should  be  provided  for 
in  the  construction  of  sewers,  because  the  greater  this  propor- 
tion, the  larger  and  consequently  the  more  expensive  must 
the  sewers  be.  In  some  favorably  situated  towns  of  moderate 
size,  it'is  practicable  to  exclude  storm-water  altogether,  but 
as  a  general  rule  this  is  neither  practicable  nor  desirable.  It 
is  usual  in  England,  as  well  as  in  this  country,  to  make  pro- 
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vision  for  a  rainfall  of  one  inch  per  hour.  As,  in  most  cases, 
one-half,  or  more,  of  this  will  be  absorbed  by  the  earth  or 
other  surfaces  upon  which  it  falls,  the  practice  is  to  make 
the  sewers  large  enough  to  discharge  half  an  inch  of  rain, 
together  with  the  greatest  amount  of  sewage  per  hour. 

The  above  rule  with  regard  to  rainfall  has  been  found  to 
work  very  well  generally  in  England  and  in  the  United 
States ;  but  it  does  not  suffice  for  the  removal  of  storm-water 
in  all  cases,  because  there  are  sometimes  rainfalls  in  both 
countries  of  more  than  an  inch  an  hour.  The  surfaces  of  some 
localities  also  absorb  a  larger  proportion  of  the  rainfall  than 
others.  This  depends  very  much  upon  the  character  of  the 
soil,  the  undulations  of  the  ground,  and  the  extent  of  build- 
ings and  pavements.  Steep,  rocky  surfaces  absorb  very  little, 
and  instances  are  known  of  heavy  rainfalls  upon  them  doing 
enormous  damage,  where  the  natural  water-courses  had  been 
filled  up,  and  covered  sewers,  large  enough,  according  to  the 
usual  rules,  substituted  for  them. 

Soil-Watee. 

The  lowering  of  soil-water  is  looked  upon  as  of  vital  impor- 
tance in  many  cities.  Where  brick  sewers  are  used,  this  is 
generally  effected,  though  the  joints  of  the  masonry  may  be 
laid  close  with  cement.  Vitrified-pipe  sewers  alone  dp  not 
produce  this  effect  when  the  joints  are  made  with  cement,  but 
the  frequent  occurrence  of  man-holes,  catch-basins,  and  deep 
cellars  leaves  little  or  nothing  to  be  desired.  In  some  cases, 
where  other  provisions  have  been  made,  they  have  been  found 
unnecessary. 

Flooding  Cellaes,  Etc. 

In  order  to  get  rid  of  the  danger  of  flooding  basements  and 
cellars  by  storm-water,  some  have  recommended  the  use  of 
tide-valves  for  buildings,  such  as  are  very  common  in  the 
warehouses  on  the  wharves  of  Boston  ;  but,  as  such  an  ar- 
rangement may  not  be  required  to  act  for  years,  where  there 
is  no  tide,  it  is  liable  to  be  forgotten  and  out  of  repair  when 
needed.     It  is  therefore  an  uncertain  remedy. 

When  the  soil  is  very  dry  and  porous  to  below  the  b"ottoms 
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of  the  sewers,  there  need  be  no  connections  at  all  between  the 
cellars  and  the  sewers,  as  is  generally  the  case  in  the  lower 
portions  of  Paris,  where  some  of  the  cellars  are  lower  than 
the  sewers.  But,  where  the  foundations  of  buildings  are  in 
naturally  wet  soil,  it  is  very  important  to  have  the  means  of 
draining  them  thoroughly. 

Some,  as  already  mentioned,  advocate  excluding  altogether 
storm-water  from  the  sewers  and  making  it  flow  off  over  the 
surface,  just  as  it  did  before  there  were  any  sewers.  But  the 
convenience  and  comfort  of  getting  rid  of  street-flooding  dur- 
ing storms  is  so  great,  especially  in  extensive  flat  or  low- 
lying  districts,  that  no  satisfactory  substitute  can  be  found  for 
it  in  the  long  run,  should  it  be  attainable.  Where  sewers  are 
at  first  made  avowedly  and  intentionally  too  small  to  admit 
any  considerable  portion  of  storm-water,  subsequent  managers 
may  be  strongly  tempted  to  introduce,  here  and  there,  an 
inlet  from  the  street  surface,  which,  during  ordinary  storms, 
would  work  no  injury.  The  multiplication  of  such  inlets 
would  soon  lead  to  flooding.  Such  managers  would  see  their 
folly ;  and  the  policy  of  making  the  sewers  so  small  origi- 
nally would  be  questioned  and  regretted. 


Sizes  of  Sewers. 

Many,  perhaps  most,  sanitary  engineers  take  the  ground 
that  it  is  not  wise  to  make  sewers  larger  than  sufficient  to 
carry  off  a  quantity  of  water  per  hour  equal  to  half  an  inch  in 
depth  over  the  whole  surface  drained,  in  addition  to  the 
greatest  flow  of  sewage  for  any  hour  in  the  day,  and  that, 
rather  than  to  go  beyond  this  limit,  it  is  better  to  pay  damages 
for  the  flooding  .of  basements  and  cellars  when  excessive  rain- 
falls occur.  This  question  cannot  be  settled  satisfictorily  for 
all  places  by  a  single  rule  as  is  shown  by  experience,  in  some 
districts  of  our  largest  cities.  The  flooding  of  basements  and 
cellars  in  one  district  of  a  city,  or  in  one  part  of  a  given  dis- 
trict, may  cause  much  greater  damage  than  in  another, 
depending  upon  their  value,  the  use  made  of  them,  and  the 
difficulty  of  freeing  them  from  offensiveness  caused  by  the 
flooding.  For  these  reasons,  whenever  storm-water  is  to  be 
admitted  into  the  sewers,  their  sizes  should  be  determined, 
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not  by  an  arbitrary  rule  supposed  to  be  applicable  every- 
where, but  by  a  due  allowance  for  all  the  local  circumstances 
that  bear  upon  the  case. 

Some  engineers  object  very  strongly  to  making  a  sewer  any 
larger  than  the  ordinary  rule  requires,  not  only  on  account  of 
the  extra  expense,  but  because  of  diminished  efficiency  under 
ordinary  conditions  ;  but  there  is  another  side  to  this  question. 
In  the  first  place,  the  items  which  usually  make  up  the  cost  of 
a  sewer,  such  as  excavation,  bracing,  pumping  and  bailing, 
back-filling,  supporting  or  restoring  water-  and  gas-pipes,  and 
repaving,  do  not  increase  in  expense  at  all  proportionately  to 
the  increase  in  size  of  the  sew^er.  Some  of  them  are  afiected 
very  little  by  it.  In  the  second  place,  the  difi'erence  or  loss 
of  efficiency  in  a  sewer  having  an  area  of  cross-section  fifty 
per  cent,  larger  than  required  by  the  usual  rules  (take,  for 
instance,  two  pipes,  one  sixteen  inches  in  diameter,  and  the 
other  twenty),  would,  for  ordinary  daily  flow,  be  far  less  than 
is  often  supposed, — in  fact,  of  little  or  no  practical  importance 
in  most  cases.  In  the  third  place,  it  has  been  found  that 
sewers  that  are  liable  to  be  gorged  during  storms,  necessarily 
have  gases  expelled  from  them  at  such  times,  unfortunately 
too  often  into  houses  with  defective  drains. 

Though  not  indispensable,  there  is  an  advantage  in  having 
sewers  large  enough  for  a  man  to  crawl  through  conveniently, 
when  it  becomes  necessary  to  search  for  unlawful  waste  of 
water,  or  discharges  into  them  of  forbidden  substances.  If  to 
these  considerations  be  added  that  of  reducing  to  the  smallest 
amount  the  probability  of  having  flooded  basements  and  cel- 
lars, it  will  be  seen  that  the  reasons  in  favor  of  making  sewers 
of  liberal  size  are  not  to  be  overlooked.  Extremes  on  this 
subject,  as  well  as  most  others,  should  be  avoided.  The 
battle  which  raged  so  fiercely  from  twenty-five  to  twenty 
years  ago,  between  the  advocates  and  opponents  of  pipe- 
sewers,  has  ceased.  Subsequent  experience  has  brought  all 
parties  much  nearer  together,  yet  the  peculiarities  of  dififerent 
places  leave  room  for  the  exercise  of  careful  discrimination,  in 
the  application  of  ordinary  rules.  If  doubt  should  exist,  let 
the  chances  of  error  be  on  the  safe  side ;  that  is,  in  favor  of 
liberal  sizes. 

In  addition  to  the  rain-water  that  should  be  provided  for 
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in  the  sizes  of  the  sewers,  it  is  usual,  as  before  stated,  to 
make  allowance  for  the  greatest  flow  of  sewage  from  houses 
and  all  other  kinds  of  buildings  during  any  hour  of  the  day. 
If  the  sewers  are  liberally  planned,  with  reference  to  carrying 
oflT  storm-water,  especially  in  a  climate  like  that  of  Massa- 
chusetts, it  would  be  unnecessary  to  increase  their  sizes  on 
account  of  ordinary  daily  sewage,  this  being  so  small  com- 
pared with  the  other ;  but,  in  determining  the  sizes  of  in- 
tercepting sewers,  or  of  sewers  in  a  city  or  town  where  all 
or  very  nearly  all  the  storm-water  could  be  made  to  pass  over 
the  surface  of  the  ground  and  streets  to  its  natural  outlets, 
the  probable  amount  of  daily  sewage  becomes  of  great 
importance.  What  the  future  of  a  city  will  be  in  this  respect 
no  one  can  tell.  The  past  and  present  afibrd  no  rule  for  all 
places  or  for  the  same  place  in  a  long  succession  of  years. 
One  city  will  consume  not  over  twenty  gallons  of  water  daily 
on  an  average  for  each  inhabitant,  another  will  consume  and 
waste  more  than  one  hundred.  Something  very  similar  to 
this  may  be  said  of  diflTerent  parts  of  the  same  city  during  the 
same  year,  of  of  the  city  as  a  whole  during  a  long  course  of 
years.  The  population  per  square  mile,  too,  varies  in  density 
and  character  greatly  at  different  times  and  in  different  local- 
ities. Already  the  average  daily  consumption  of  water  by 
each  inhabitant  in  some  cities  exceeds  one  hundred  gallons 
for  the  whole  year ;  but  the  use  and  waste  of  water  in  very 
warm  or  very  cold  weather,  in  northern  cities,  exceed  the 
annual  daily  average  from  thirty-three  to  fifty  per  cent. 

The  daily  consumption  is  supposed  to  take  place,  mostly, 
during  ten  or  twelve  hours  of  daylight  ;  but  the  enor- 
mous waste  that  must  take  place,  when  one  hundred  gallons 
and  upwards  are  used  daily,  goes  on  by  night  as  well  as  by 
day,  so  that  an  allowance  in  determining  the  sizes  of  the 
sewers  of  twenty  gallons  of  sewage  per  hour  for  each 
inhabitant  ought  to  be  abundant  for  large  cities,  and  extrav- 
agant for  small  ones. 

Beside  the  amount  of  water  or  liquid  to  be  admitted  to  the 
sewers,  it  is  necessary  to  fix  upon  their  inclinations  in  order 
to  determine  their  proper  sizes.  Ordinarily,  the  inclinations 
of  the  sewers  conform  to  the  average  surface  of  the  ground, 
especially  when  this  is  nearly  uniform  in  slope  for  consider- 
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able  distances.  In  such  cases,  any  material  departure  from 
parallelism  with  the  surface  involves  great  expense.  At  the 
same  time,  it  is  exceedingly  important  to  give  to  the  sewers 
inclination  sufficient  to  make  them  self-cleansing  with  the 
ordinary  daily  sewage  flowing  through  them. 

Some  caution  with  regard  to  the  inclinations  of  sewers,  as 
elements  in  the  estimates  of  their  sizes,  though  not  needed 
by  trained  sanitary  engineers,  is  necessary  for  those  who 
have  had  little  or  no  experience  in  such  matters.  It  is  not 
the  inclination  of  the  bottoms  of  the  sewers,  but  that  of  the 
surface  of  the  water,  that  gives  velocity  to  the  current. 
When  a  sewer  is  very  long,  the  difference  between  the  bottom 
and  surface  inclinations  cannot  be  of  much  importance ;  but, 
when  a  sewer  is  short,  the  bottom  inclination  may  have  no 
relation  whatever  to  its  capacity  for  discharging  water ;  in 
fact,  its  bottom  may  be  inclined  the  wrong  way  slightly,  yet, 
if  it  be  large  and  half-full  or  more,  it  may  discharge  a  great 
deal  of  water.  On  the  other  hand,  a  sewer  may  have  quite  a 
steep  inclination  and  yet  have  a  reversed  current  for  a  time, 
if  it  empty  at  low  tide  only,  or  considerably  below  high  water 
in  non-tidal  rivers.  The  proper  sizes  for  such  sewers  require 
special  study,  in  order  that  storm-water  during  flood  tide  or 
freshets  may  not  enter  basements  or  cellars.  Cities  already 
built  on  low  sites  present,  in  this  respect,  the  greatest 
difficulties,  which  frequently  cannot  be  overcome  without 
separating  the  sewage  from  excessive  storm-water  and 
pumping. 

Questions  connected  with  intercepting  sewers  for  low-lying 
districts,  pumping  works,  reservoirs  and  their  accessories  are 
so  numerous  and  important  that  it  would  be  impossible  to 
give  any  adequate  idea  of  them  in  an  article  of  this  kind ;  in 
fact,  each  case  that  arises  in  practice  has  its  own  peculiarities, 
and  can  only  be  safely  treated  by  one  who  has  a  knowledge 
of  civil  and  mechanical  engineering  in  general,  as  well  as  of 
ordinary  sewerage  works  in  particular. 

Having  determined  for  any  locality  the  quantity  of  water 
or  other  liquids  to  be  admitted  into  the  sewers,  and  the  inclina- 
tions that  can  be  given  them,  their  necessary  sizes  can  easily 
be  estimated  by  rules  laid  down  for  such  purposes  in  standard 
works  on  hydraulics. 
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Forms  of  Sewers. 

As  that  channel  havinof  the  least  length  of  side  in  contact 
with  water  (the  quantity  of  water  being  the  same  for  every 
case)  will  have  the  greatest  delivery,  it  follows  that  a  circular 
form  is  the  best  to  give  to  sewers  that  are  either  entirely 
filled  or  only  half-filled  all  the  time.  As  these  conditions, 
especially  the  former,  are  rarely  found  in  practice,  modifica- 
tions of  the  circular  form  are  found  expedient.  For  ordinary 
sewers  over  eighteen  inches  in  diameter,  not  aflected  materi- 
ally by  tide-  or  back-water,  the  egg-shape  (the  small  end 
down)  presents  advantages  over  all  other  forms,  because  the 
usual  flow  of  water  in  them  has  more  nearly  a  semi-circular 
section  than  in  others ;  besides,  they  are  more  convenient  for 
men  to  go  through  in  case  of  necessity  than  circular  sewers 
of  equal  area. 

Sewers  that  are  filled  with  back-water  much  of  the  time  are 
often  more  efl'ective  with  broad  and  slightly  curved  bottoms 
and  straight  sides,  because  they  drain  larger  quantities  near 
their  bottoms.  Such  a  form  may  be  desirable,  when  there  is 
no  back-water,  and  when  the  bottom  of  the  sewer  can  be  but 
little  below  the  surface,  and  the  quantity  of  water  and  sew- 
age so  great  that  only  a  broad  and  nearly  flat  bottom  would 
answer  the  purpose.  Such  a  form  is  very  common  at  the 
lower  ends  of  London  sewers,  where  it  would  be  impossible 
to  have  any  other,  without  raising  the  surfaces  of  the  streets, 
and,  consequently,  doing  great  damage  to  adjoining  property. 
In  passing  under  railroads  and  canals,  such  a  form,  with 
double  or  triple  lines  of  sewers,  sometimes  becomes  necessary. 

Material  and  Thickness  or  Sewers. 
Wood,  iron,  stone,  brick,  pottery- ware,  and  cement  are 
used,  according  to  circumstances,  in  the  construction  of 
sewers.  Wood  is  not  a  suitable  material  where  it  is  exposed 
to  the  air  for  a  long  time  ;  but,  where  it  is  under  water  most 
of,  or  all,  the  time,  or  excluded  from  the  air  altogether,  it  will 
last  a  great  while,  and  is  very  economical  in  most  parts  of 
this  country.  Wooden  servers,  however,  are  only  to  be  rec- 
ommended when  but  small  appropriations  are  available,  and 
when  something  more  solid  is  hoped  for  in  the  future.     It  is 
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difBcult  to  give  them  the  best  form  of  interior  surface  to  dis- 
charge water,  or  to  be  self-cleansing. 

Iron  is  too  costly  to  be  used  for  the  principal  material  in 
sewers,  except  where  circumstances  would  render  masonry 
unsuitable,  especially  where  the  sewer  must  be  filled  and 
under  some  pressure,  as  in  the  crossing  of  valleys  and  under 
streams  by  means  of  inverted  siphons.  For  bottoms  or 
inverts  of  sewers,  cast-iron  has  been  used  at  Yonkers,  N.  Y., 
in  a  very  economical  manner,  and  is  said  to  be  very  satisfac- 
tory, especially  for  passing  over  and  through  bad  ground, 
where  single  rows  of  piling  and  cap-stringers  have  proved 
sufficient  for  the  foundations. 

Stone  enters  largely  into  the  construction  of  sewers  where 
they  require  broad  foundations  and  thick  side-walls  ;  but,  with- 
out considerable  expense  for  dressing,  it  is  seldom  suitable, 
in  a  natural  condition,  for  interior  surfaces. 

The  sewers  of  Paris  are  to  a  great  extent  built  of  a  very 
hard,  rough  stone,  and  made  smooth  on  their  interior  surfaces 
by  an  excellent  quality  of  cement ;  but  such,  a  mode  finds 
little  favor  in  this  country  or  in  England,  for  the  reason  that 
excellent  bricks  are  to  be  had  in  almost  every  town  at  mod- 
erate prices  as  compared  with  dressed-stone  work. 

Bricks,  when  properly  made  and  burnt,  cannot  be  sur- 
passed by  any  other  material  of  equal  or  less  cost  for  the 
construction  of  sewers  of  two  feet  in  diameter  and  upwards. 
Great  care  should  be  exercised  in  the  selection  of  them,  as 
none  but  those  made  of  well-pugged  clay,  having  a  proper 
mixture  of  sand  and  very  hard  burnt,  are  fit  for  sewers. 
Arch-  or  wedge-shaped  bricks  are  very  desirable  in  many 
cases,  but  they  are  not  indispensable,  when  good  cement  can 
be  obtained.  The  smoother  and  more  uniform  the  surfaces 
of  bricks  are,  the  better  for  the  interior  surfaces  of  sewers. 
Other  things  being  equal,  the  less  water  a  brick  will  absorb, 
and  the  denser  it  is,  the  better. 

Vitrified  clay,  or  stoneware,  is  now  very  largely  and  suc- 
cessfully used,  not  only  for  pipe-sewers,  but  for  the  inverts  of 
brick  ones  in  troublesome  soils.  At  first,  serious  errors  were 
committed  in  its  use,  so  that  pipe-sewers  often  failed ;  but 
now  the  requisites  of  quality  and  strength  are  so  well  under- 
stood that  failures  very  rarely,  if  ever,  occur,  when  proper 
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skill  and  care  are  exercised.  A  great  practical  difficulty  is 
that  of  making  them  perfectly  true  in  shape  ;  but,  by  select- 
ing those  that  vary  only  slightly  and  similarly  from  the  exact 
form,  and  placing  them  together  in  corresponding  positions, 
all  objectionable  irregularities  on  the  interior  surfaces  may  be 
avoided. 

Stoneware  inverts  are  useful  for  the  bottoms  of  sewers, 
because  the}^  present  smooth  surfaces  to  the  ordinary  flow  of 
sewage,  and  because  the  openings  in  them  aflbrd  channels  for 
running  water,  the  presence  of  which  would  otherwise  prevent 
proper  hardening  of  the  cement  and  make  it  very  difficult  to 
obtain  smooth  and  tight  joints. 

Cement,  beside  being  used  so  universally  in  the  construc- 
tion of  brick  and  stone  sewers,  is  very  largely  used  with  sand 
or  sand  and  gravel,  in  the  manufacture  of  pipes.  Inmost 
parts  of  this  country,  they  can  be  afforded  at  a  less  price  than 
burnt-clay  pipes,  and,  when  made  skilfully  and  honestly,  have 
given  satisfaction  ;  but  the  difficulty  of  obtaining  honest  work- 
manship in  cement  pipes  is  much  greater  than  it  is  in  the  case 
of  vitrified  clay.  In  Milwaukee,  broken  slag  is  said  to  have 
proved  very  valuable  in  the  manufacture  of  pipe-sewers. 

Acids  which  do  not  attack  the  burnt  clay  sometimes  ruin 
cement  sewers.  If  those  must  be  used,  let  them  be  made  of 
Portland  cement,  the  manufacture  of  which  has  already  been 
satisfactorily  established  in  this  country  at  a  price  much  lower 
than  that  of  the  imported  article. 

The  proper  thickness  of  sewers  depends  not  only  upon  their 
sizes  and  forms,  but  upon  their  depths  below  the  surface,  and 
upon  the  kinds  of  soil  in  which  they  may  be  built.  It  is  neces- 
sary, also,  to  give  sewers,  whose  tops  are  near  the  surface  of 
the  streets  or  roads,  extra  thickness,  or  some  other  protec- 
tion, lest  they  be  crushed  in  by  the  passage  of  heavy  loads 
over  them.  Except  where  it  is  unavoidable,  sewers  should 
never  be  placed  within  the  reach  of  frost. 

Usually,  the  work  of  excavating  for  sewers,  putting  them 
in  place,  and  restoring  the  surface  to  as  good  condition  as 
before, ^s  very  simple ;  but,  where  deep  cuts  are  required 
in  bad  ground,  and  there  are  large  water-  or  gas-pipes,  and 
perhaps  old  sewers  and  house-drains  that  must  be  maintained 
in  use  all  the  time  that  the  work  is  going  on,  great  care  and 


158  STATE  BOARD  OF  HEALTH.  [Jan. 

skill  are  required.  If,  at  the  same  time,  the  streets  should  be 
narrow,  and  if  important  buildings  be  situated  on  them,  the 
danger  of  doing  serious  damage  will  be  great.  For  such  work, 
it  would  be  exceedingly  unwise,  if  not  criminal,  to  employ  any 
but  skilled  persons  with  actual  experience  in  similar  opera- 
tions. Bracing  and  sheeting  in-  two  or  more  tiers  may  be 
required,  and  very  few  contractors  or  workmen  understand 
such  work. 

In  order  to  prevent  the  settling  and  perhaps  ruin  of  build- 
ings, and  sometimes  to  render  the  completion  of  the  Avork  itself 
practicable,  it  is  necessary,  when  the  soil  consists  largely  of 
wet,  running  sand,  to  sink  small  wells  or  shafts  below  the 
level  of  the  sewer,  and  then  lower  the  level  of  the  soil-water 
by  pumping,  in  such  a  gradual  manner  as  not  to  bring  up 
much  sand  with  the  water.  This  takes  time, — it  may  be  only 
a  few  weeks,  it  may  be  several  months.  Without  this  pre- 
caution, the  proper  construction  of  the  sewer  may  be  very 
difficult,  if  not  impracticable.  An  error  or  oversight  in  oper- 
ations of  this  kind  may  cause  the  sides  of  the  excavation  to 
cave  or  run  in,  to  the  serious  damage  of  property,  aud^perhaps 
with  loss  of  life. 

Depth  of  Sewers. 

No  rule,  adapted  to  all  cases,  can  be  laid  down  for  fixing 
the  depth  of  sewers.  Where  the  object  in  view  includes  not 
only  the  removal  of  kitchen  and  other  waste  liquids  from 
houses,  but  of  soil-water  from  below  their  foundations,  it  is 
very  evident  that  the  bottoms  of  the  sewers  must  be  lower 
than  the  bottoms  of  the  foundation.  They  should  also  be 
low  enough  to  permit  branches  to  enter  them  at  such  an  eleva- 
tion above  their  bottoms  as  not  to  be  subject  to  back-water 
and  deposits  m  consequence.  If  practicable,  the  house-drain 
junctions  should  be  nearly  or  quite  as  high  as  the  centres  of  the 
sewers  ;  but  this  is  not  an  absolute  necessity  when  important 
reasons  make  a  departure  from  the  rule  desirable.  It  would 
be  better  to  lower  the  junction  to  within  six  or  eight  inches 
of  the  bottom  of  the  sewer,  than  to  lose  an  opportunity  of 
thoroughly  draining  the  foundations  of  a  house. 

In  parts  of  some  cities,  the  requirements  of  business  and  of 
subsoil  drainage  render  it  necessary  to  place  the  house-drains 
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fifteen  feet  or  more  below  the  surface  of  the  street ;  in  other 
parts  of  the  same  cities,  a  depth  of  six  or  seven  feet  would  be 
quite  sufficient.  Where  practicable,  the  bottoms  of  the  sew- 
ers should  be  not  less  than  thirteen  feet  below  the  pavements, 
because  the  future  may  and  probably  will  require  deeper 
drainage  than  the  present. 

Double  System  or  Sewees. 
Nearly  thirty  years  ago  a  double  system  of  sewers  was  pro- 
posed in  England,  the  object  being  to  keep  ordinary  sewage 
separate  from  storm- water.  Of  course,  for  ordinary  sewage 
alone,  much  smaller  sewers  would  be  required  than  those  neces- 
sary for  storm- water  ;  and,  in  cases  where  it  might  be  necessary 
to  pump  their  contents,  a  considerable  annual  saving  could  thus 
be  eflected,  while  the  value  of  the  sewage  for  fertilizing  pur- 
poses would  be  much  better  preserved.  Such  a  system  has 
very  seldom  been  carried  out  in  Europe,  and  not  at  all  in  this 
country  ;  the  objection  being  not  only  to  the  expense,  but  to  the 
complication.  If,  in  the  future  advance  of  sanitary  science, 
it  should  become  evident  that  a  double  system  is  demanded 
generally,  or  for  any  city  in  particular,  the  previous  existence 
of  an  ordinary  system  need  not  prevent  the  introduction  of 
the  other,  although  it  would  then  be  more  difficult  and  expen- 
sive to  arrange  some  of  the  details,  than  if  both  w^ere  planned 
in  connection. 

Access  to  Sewers. 
However  skilfully  and  carefully  sewers  may  be  planned 
and  constructed,  they  are  liable,  from  various  causes,  to  get 
out  of  order  or  repair ;  provision  should  therefore  be  made 
for  entering  and  examining  them.  It  is  quite  common  in 
England  and  on  the  continent  of  Europe  to  have  entrances 
from  the  sidewalks,  in  order  to  avoid  interfering  with  heavy 
traffic  on  narrow  streets,  but  most  of  their  entrances  are  like 
those  adopted  in  this  country  ;  that  is,  man-holes  placed  imme- 
diately over  the  tops  of  the  sewers  and  opening  into  the  streets. 
They  are  provided  with  covers  at  the  surface  of  the  streets,  and 
often  with  permanent  ladders  inside, — a  necessary  arrange- 
ment, when  the  man-holes  are  unusually  deep.  When  sewers 
are    large   enough   for   men   to    walk   through   them,    man- 
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holes  are  not  needed  so  frequently,  and  only  at  ordinary  street 
crossings ;  but,  on  the  lines  of  pipe  and  small  brick  sewers, 
they  should  not  be  more  than  from  one  hundred  and  twenty- 
five  to  one  hundred  and  fifty  feet  apart.  In  England,  lamp- 
holes  are  sometimes  placed  along  the  lines  of  small  sewers,  at 
changes  of  direction  between  the  man-holes.  They  are  made 
just  large  enough  to  admit  a  lantern,  which  may  be  seen  from 
the  nearest  man-hole  on  either  side.  In  this  country,  how- 
ever, lamp-holes  do  not  appear  to  be  used,  but  man-holes, 
though  more  expensive,  take  their  place.    Within  a  few  years, 

contrivances  for  introducinc?  lights  with  reflectors  into  sewers 

o      o 

and  shoving  them  through  from  man-hole  to  man-hole  on 
jointed  rods  render  it  practicable  not  only  to  examine  the 
interior  of  sewers,  but  to  get  the  exact  position  of  any  object 
discovered.  Such  contrivances  are  especially  valuable  for 
detecting  the  wrong  use  made  of  house-drains  or  the  unlawful 
waste  of  water. 

Branches  and  Junctions. 
Branch  sewers  should  always  be  curved  toward  the  mains, 
and  enter  them  at  angles  of  not  more  than  forty  degrees  with 
the  direction  of  the  current  in  the  main  sewer.  The  same 
rule  holds  good  with  regard  to  junctions  of  house-drains  with 
main  and  branch  sewers.  Sewers  originallv  having  house- 
drains  entering  at  right  angles — and  thus  rendered  so  ineffi- 
cient  during  heavy  rain-storms  as  to  cause  flooding  of  base- 
ments and  cellars — have  been  found  abundant  in  capacity 
after  replacing  the  square  junctions  with  curved  ones  entering 
at  proper  angles. 

House-Drainage  . 
It  is  unnecessary  to  add  to  the  very  full  and  able  article  on 
this  subject  by  Mr.  E.  S.  Philbrick,  published  in  the  last  annual 
report  of  the  Board,  although  the  subject  is  inseparably  con- 
nected with  that  of  sewerage.  Mr.  Philbrick  very  judiciously 
states  that  arrangements  which  work  well  in  England  may  not 
be  adapted  to  the  northern  portion  of  this  country,  with  a 
climate  so  difierent ;  and  yet  some  are  apt  to  think  that  what- 
ever is  recommended  after  long  experience  in  England  ought 
to  be  proper  here. 
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Much  is  said  by  some  engineers  against  laying  drains  under 
buildings,  and,  if  it  can  be  avoided,  it  certainly  should  be 
done  ;  but  this  is  not  always  practicable,  unless  the  streets  and 
alleys,  as  well  as  building  lots  of  a  city,  have  been  laid 
out  iu  a  suitable  way.  Even  then  it  is  impossible  to  supply 
buildings  of  much  depth  with  modern  conveniences  without 
drains  of  some  kind  either  under  or  through  the  basements, 
the  latter  being  much  the  more  objectionable.  In  no  case, 
however,  should  one  common  drain  be  allowed  to  pass  under 
several  adjoining  buildings,  even  if  owned  by  the  same  per- 
sons. In  such  oases,  the  carelessness  of  one  occupant  may 
greatly  annoy  all  the  rest.  This  may  happen  where  a  drain 
is  laid  through  several  private  lots  in  the  rear  of  buildings. 

Supply  of  Water. 

Sewers  well  adapted  for  the  removal  of  fecal  matter  and 
other  refuse  would  only  be  a  curse,  if  they  had  not  a  sufficient 
supply  of  water  to  carry  those  matters  without  stoppage  to 
the  outfalls,  or,  at  least,  to  cover  by  a  constant  current  deposits 
that  might  take  place,  and  which  must  be  removed  from  time 
to  time,  by  flushing,  by  machinery,  or  by  hand.  It  is  under- 
stood, of  course,  that  in  a  perfect  system  of  sewers,  deposits 
will  not  take  place,  but  in  practice,  owing  to  peculiar  local 
circumstance,  perfection  is  not  always  attainable.  Even 
sewers  constructed  simply  for  the  removal  of  storm-water 
from  the  surfaces  of  streets,  houses,  and  lots,  and  from  which 
all  house  and  manufacturing  refuse  is  strictly  excluded  by  law, 
have  become  exceedingly  ofiensive  in  seasons  of  protracted 
drought,  owing  to  putrescible  substances  that  enter  them 
from  street  surfaces, — a  difficulty  which  no  care  can  wholly 
prevent. 

An  abundant  water-supply  is  not  only  essential  to  the 
proper  working  of  the  sewers,  but  sewers  become  neces- 
sary when  there  is  an  abundant  water-supply.  In  fact,  the 
two  are  just  as  indispensable  in  a  perfect  sanitary  system  as 
veins  and  arteries  are  in  the  human  body. 

Flushing. 
Some  writers  on  sewerage  contend  that  sewers  should  be  so 
planned  as  to  be  kept  always  free  from  deposit  by  the  ordi- 
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nary  flow  of  sewage  through  them,  and,  if  unexpected  deposits 
should  be  formed,  they  will  be  removed  by  occasional  heavy 
storms.  The  standard  held  up  by  such  writers  is  the  correct 
one  wherever  it  is  practicable  to  conform  to  it,  but  there  are 
situations  where  this  is  not  the  case  and  yet  where  sewers  of 
some  kind  are  indispensable.  It  should  be  remembered  in 
this  connection  that  there  is  a  very  wide  difierence  between 
sewers  that  have  but  slight  deposits  in  them,  inoffensive 
because  covered  with  a  constant  current  of  water,  and  those 
which  may  be  justly  termed  "elongated  cesspools"  reeking 
with  deadly  vapors. 

There  can  be  no  doubt  that  a  sufficient  current  of  water 
through  sewers  will  render  innocuous  slight  deposits  on  their 
bottoms.  On  the  other  hand,  a  sewer  with  all  the  inclination 
required  by  the  safest  rules,  without  this  supply,  will  become 
offensive.  We  cannot  be  certain  that  everybody  or  every 
neighborhood  will  use  or  waste  the  quantity  of  water  requisite 
to  make  sewers  "self-cleansing,"  as  it  is  termed,  in  contradis- 
tinction from  occasional  or  periodical  flushing  or  cleansing  by 
other  artificial  means.  Heavy  rain-storms  may  occur  at  such 
irregular  and  long  intervals  as  not  to  prevent  offensive  depos- 
its in  some  sewers  with  good  inclinations. 

In  order  to  produce  the  greatest  effect  in  flushing  sewers 
with  a  moderate  amount  of  water,  it  should  be  done  sud- 
denly with  as  great  force  as  is  possible  without  the  risk 
of  flooding  basements  or  cellars.  Various  expedients  have 
been  devised  for  this  purpose,  among  the  most  efficient  of 
which  are  fixed  reservoirs  at  the  upper  ends  of  sewers,  and 
portable  tanks  holding  fifty  barrels  or  more.  The  latter  can 
be  filled  from  fire  hydrants  and  poured  into  man-holes,  which 
must  be  provided  with  temporary  dams  (simple  boards  or 
buckets  often  answering  the  purpose),  to  prevent  the  water 
from  escaping  in  the  wrong  direction.  This  method  is  very 
efficient  for  removing  light  or  soft  deposits  from  sewers  of 
two  feet  or  less  in  diameter,  but,  for  hirger  ones,  it  will  be 
necessary  to  provide  larger  supplies  of  water,  by  letting  it 
in  either  from  streams  or  from  basins,  where  this  can  be  done, 
or  to  insert  flushing-gates  at  different  intervals  according  to 
the  inclinations  of  the  sewers,  by  means  of  which  the  sewage 
itself  can  be  dammed  up  for  a  while  and  then  suddenly  let 
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loose.  When  hard  deposits  are  suffered  to  form  on  the 
bottoms  of  the  sewers,  it  is  generally  necessary  to  remove 
them  either  by  hand  or  machinery. 

YENTILATiON    OF    SeWERS. 

The  importance  of  removing  bad  air  from  the  sewers  can- 
not be  overestimated,  but  the  methods  proposed  for  effecting 
it  are  various,  owing  partly  to  differences  of  circumstances 
and  partly  to  discordant  views.  The  unpleasantness  as  well 
as  uuhealthfulness  of  sewer-gases  generally  has  often  led  to 
attempts  to  prevent  their  escape  at  either  end  of  the  sewer,  or 
between,  nobody  wishing  to  have  them  on  or  near  his  prem- 
ises. The  consequence  has  been  their  escape  into  houses  and 
at  other  objectionable  points,  for  they  will  escape  somewhere, 
no  practicable  device  yet  having  been  made  to  prevent  it  and 
at  the  same  time  to  permit  the  sewers  and  drains  to  be  used. 

This  question  leads  to  the  discussion  not  only  of  expedients 
for  the  removal  of  gases  from  sewers,  but  also  of  the  best 
methods  of  rendering  those  gases  innocuous.  While  it  is 
possible  to  purify  bad  air  to  a  limited  extent,  by  means  of 
absorbents  or  substances  that  will  form  new  and  harmless 
combinations,  it  is  evident  that  the  great  purifier,  upon  which 
all  must  depend,  is  the  atmosphere  itself,  just  as  the  sea  is 
the  great  purifier  of  the  waters  that  flow  into  it, — with  this 
important  difference,  however,  that,  while  the  sea  or  any 
large  body  of  water  is  inaccessible  for  sanitary  purposes  to 
many  populous  districts,  the  atmosphere  is  everywhere  press- 
ing upon  us,  on  all  sides. 

The  English  have  done  more  than  all  others  to  work  out 
the  problem  of  sewer-ventilation.  Without  attempting  to 
describe  the  numerous  devices,  patented  and  unpatented,  for 
this  purpose,  it  may  be  said  safely  that  the  result  of  past 
experience  proves  that  the  more  freely  air  is  allowed  to 
escape  from  the  sewers  from  all  points,  exceptthe  interior  of 
houses  and  other  buildings  occupied  by  men,  the  better  it 
will  be  for  the  public  health.  If  not  only  from  every  tall 
chimney,  but  from  every  house-top,  aided  by  the  heat  of 
kitchen  fires,  there  were  escapes  for  sewer-gases,  and  at  the 
same  time  there  were  frequent  openings  from  the  sewers  into 
the  streets  for  the  free  entrance  and  exit  of  air,  there  would 
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be  little  or  no  complaint  of  the  nuisances  now  so  common. 
In  such  a  state  of  things,  there  would  be,  frequently,  if  not 
most  of  the  time,  currents  of  air  from  the  streets  into  the 
sewers,  and  consequently  far  less  offensive  gases  escaping 
from  the  tops  of  houses  and  other  places.  If  a  large  amount 
of  ordure  could  be  scattered  in  minute  quantities  over  an 
extensive  field,  though  it  might  be  perceptible  for  a  short 
time  to  the  senses,  it  would  soon  become  inoffensive  ;  but,  if 
it  should  be  piled  up  in  one  spot  near  a  building,  it  would 
not  only  remain  offensive  for  a  long  time,  but  would  become 
positively  dangerous.  Such  cases  are  too  well  known  already. 
In  our  northern  climate,  it  would  be  difficult,  though  not 
impracticable,  to  keep  street  openings,  which  must  be  pro- 
tected by  gratings  or  perforated  covers,  free  from  obstruc- 
tions, such  as  ice  or  frozen  earth ;  but  the  object  in  view 
would  justify  the  necessary  trouble. 

Contracts,  Specifications,  and  Inspection. 

Considering  the  common  danger  there  is  of  the  misuse  of 
public  funds  and  of  the  difficulty  in  preventing  it,  the  contract 
system  of  executing  public  works  will,  no  doubt,  continue  to 
be  generally  adopted.  In  some  cases,  public  interest  requires 
a  departure  from  it,  but,  on  the  whole,  it  will  be  found  the 
most  economical.  Exceptions  to  this  rule  are  work  which,  if 
not  well  done,  might  prove  highly  injurious  to  the  usefulness 
of  the  sewers,  and  work  of  such  a  doubtful  character,  as 
regards  difficulties  to  be  overcome,  that  no  responsible  con- 
tractor would  be  willing  to  take  it  without  charging  exces- 
sively for  the  risk. 

The  contract  system  requires  constant  and  immediate  super- 
vision by  inspectors,  under  the  direction  of  the  engineer  and 
his  assistants.  Great  care  must  be  taken  to  select  inspectors 
not  only  competent  but  honest ;  otherwise,  they  will  be  worse 
than  useless.  Contractors  sometimes  pay  inspectors  more 
than  their  legitimate  employers  do,  and,  of  course,  expect  to 
make  money  by  the  operation,  to  the  injury  of  the  work. 
When  inspectors  are  appointed  to  reward  them  for  political 
services,  they  are  very  apt  to  prove  either  inefficient  or  dis- 
honest, though  honorable  exceptions  are  met  with. 

In  order  to  reduce  the  dangers  of  the  contract  system  as 
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much  as  possible,  the  custom  of  purchasing  brick  from  one 
party,  cement  from  another,  pipes  from  another,  etc.,  thus 
removing  from  the  contractor  for  building  the  sewers  all 
temptation  to  use  improper  materials,  has  been  adopted  in 
Providence  with  very  satisfactory  results.  To  a  more  limited 
extent  this  system  has  been  adopted  in  other  cities. 

In  the  drawing  up  of  contracts,  great  pains  should  be  taken 
to  provide  for  every  possible  contingency,  as  well  as  all  pos- 
itively known  requirements,  and,  if  possible,  in  language  not  to 
be  misunderstood.  This  course  is  the  only  one  to  prevent 
lawsuits  or  long  and  sometimes  vexatious  proceedings  in 
connection  with  final  settlements.  It  will  always  be  prudent 
to  examine  forms  of  contract  and  specifications  found  to 
answer  well  after  long  experience  in  other  cities,  and  to 
select  from  them  such  portions  as  may  be  applicable  to  the 
case  in  hand. 

Engineers  are  often  exceedingly  hurried  in  the  preparation 
of  plans  and  specifications,  because  the  commissioners  or 
other  authorities  insist  upon  a  very  early  commencement  of 
the  work,  supposing  that  an  engineer  is,  or  ought  to  be, 
capable  of  drawing  up  contracts  and  specifications  with  the 
greatest  rapidity.  The  actual  time  required  depends  upon 
the  character  of  the  work,  ranging  from  a  few  days  in  some 
cases  to  many,  months  in  others. 

Maintenance  of  Sewees. 
Sewers  require  looking  after  when  in  actual  use.  The 
immediate  care  of  them  should  be  given  to  some  one  trained 
to  such  work,  or  at  least  familiar  with  those  he  has  charge  of. 
He  should  be  assisted  by  men  also  familiar  with  the  work. 
Usually,  a  peculiar  fitness  for  such  services  on  the  part  of 
some  men  is  developed  during  the  construction  of  the  sewers. 
When  such  men  have  been  tried  and  found  faithful,  they 
should  be  retained  permanently, — at  least  not  changed  every 
time  the  political  complexion  of  the  city  government  may 
change.  It  is  much  to  be  regretted  that  the  English  system 
with  regard  to  such  matters  could  not  be  introduced  into  this 
country.  There,  such  officials  are  retained  for  life  or  during 
good  behavior;  and,  if  incapacitated  for  duty  by  old  age  or 
other  infirmity,  after  long  and  faithful  service,  they  are  retired 
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upon  pensions.  They  are  not  allowed  to  be  partisans  in  pol- 
itics, or  even  to  vote ;  a  very  different  state  of  things  from 
that  which  exists  in  some  of  the  cities  in  this  country,  where 
such  officials  are  required  to  vote  for  and  contribute  money  to 
help  elect  men  they  may  despise,  under  threats  of  losing  their 
positions  if  they  do  otherwise. 

Eecords. 
It  is  of  the  greatest  importance  to  have  records  of  every- 
thingr  done  in  connection  with  the  sewers.  Plans  and  sections 
of  all  parts  of  the  work  should  be  carefully  arranged  in  con- 
venient volumes  or  drawers,  and  on  them  should  be  found  not 
only  the  position  and  size  of  every  main  and  branch  sewer, 
but  of  every  catch-basin  or  other  inlet,  man-hole,  drain  junc- 
tion, and  tide-  and  flushing-gates,  if  any.  It  may  prove  of 
great  service  to  be  able  to  refer  at  any  time  to  the  exact  date 
of  the  completion  of  any  part  of  the  work,  the  parties  who 
did  it,  and  the  cost.  Such  information  is  usually  quite  acces- 
sible at  first,  but  not  always  so  when  a  few  years  have  passed 
away.  Inspectors'  reports,  which  are  usually  made  out  on 
printed  forms,  and  journals  containing  accounts  of  daily  pro- 
ceedings and  occurrences  in  connection  with  the  work  may 
not  only  prove  of  much  interest,  but  be  of  great  importance 
in  case  of  lawsuits,  and  in  determining  the  durability  of  some 
kinds  of  material. 

Disadvantages  Considered. 

There  can  be  no  doubt  but  that  some  evils  have  occurred  in 
connection  with  sewers,  so  that  cities  or  parts  of  cities  can  be 
pointed  out  which  were  freer  from  certain  diseases,  especially 
typhoid  fever,  before  having  sewerage  works  than  after. 
This  is  not  the  common  result ;  the  opposite  can  be  con- 
fidently affirmed.  Modern  medical  science  has  made  great 
progress  in  discovering  the  causes  of  the  origin  and  spread  of 
disease,  and  seems  to  be  on  the  point  of  making  still  greater 
advances.  The  engineer,  on  becoming  acquainted  with  the 
results  thus  obtained,  is  deeply  impressed  with  the  limited 
though  essential  part  sewers  have  to  do  with  the  health  of 
cities. 

Sanitary  science  is  too  vast  in  all  its  bearings  to  be  limited 
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to  brick  and  mortar  or  ponderable  substances  of  any  kind, 
and  can  only  be  built  up  and  successfully  applied  by  the 
cooperation  of  all  the  professions  that  study  its  different 
branches. 

If  an  occasional  outbreak  of  disease  can  be  traced  to  sewers, 
some  defect  or  neglect  will  generally  be  discovered  in  connec- 
tion with  them ;  but,  if  not  so  always,  it  still  remains  that 
sewers,  like  all  other  channels  which  convey  good,  are  capable 
of  transmitting  evil, — like  the  nerves  of  the  human  system, 
which  are  of  greater  benefit  than  can  be  imagined  in  health, 
and  even  in  sickness,  but  may  be  sources  of  intense  agony  in 
case  of  injury  or  disease. 
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THE  SANITAEY  CONDITION  OF  LINN. 


I. — Natural  Conditions  affecting  Health.* 
Situation. — Lynn   is    situated    on  the  nortlierly  shore  of 
Massachusetts  Bay,   in  latitude    42°   27'  bl"  north,   and  in 
longitude  70°  57'  27''  west  from  Greenwich. 

Toj)ography. — The  surface  of  the  land  is  varied,  but  may 
be  described  in  general  terms  as  a  plain  bordering  the  sea, 
with  an  irregular  chain  or  mass  of  hills  in  the  rear.  Begin- 
ning in  the  extensive  salt  marshes  on  the  west,  this  plain 
rises  gradually  toward  the  east,  reaching  its  highest  elevation 
in  the  region  known  as  Sagamore  Hill,  and  its  next  highest 
at  the  junction  of  Broad  and  Atlantic  streets.  Beyond  these 
points  it  falls  off  again,  at  first  gradually,  afterwards  more 
abruptly,  to  the  ocean  and  the  valley  of  Stacey's  Brook.  The 
plain  rises,  also,  as  it  approaches  the  line  of  hills.  In  the 
westerly  section  of  the  town  this  rise  is  very  gradual ;  in  the 
central  portion,  it  is  decided;  further  east,  it  becomes  again 
less  marked.  The  slopes  are  nowhere  uniform,  but  are 
broken  by  moderate  elevations  and  depressions  from  the  gen- 
eral line  of  ascent  or  descent.  In  the  easterly  portion  of 
Lynn  is  a  great  valley,  geologically  speaking,  of  which  the 
valley  of  Stacey's  Brook  forms  a  part.  It  extends  through  a 
wide  gap  in  the  range  of  hills,  and  far  inland ;  being  occu- 
pied, within  the  limits  of  the  city,  by  a  chain  of  lakes  with 
their  connections,  and  the  two  outlying  villages  of  Glenmere 
and  Wyoma. 

To  the  southward  of  Lynn  is  Nahant,  a  "  peninsular  island  " 
connected  with  the  mainland  by   a  long,  narrow  isthmus,  on 

*  Under  this  bead  are  given  only  those  facts  which  are  thought  to  have  at  least  a 
general  bearing  upon  the  healthfulness  of  the  region.  Some  portions,  which  are 
merely  descriptive,  are  necessary  for  a  complete  understanding  of  what  follows. 
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one  side  of  which  are  Long  Beach  and  Nahant  Bay,  and  on 
the  other  Lynn  Harbor,  a  shallow  body  of  water  extending 
westward  to  the  marshes  and  Eevere  Beach.  The  bottom  of 
the  harbor  is  nearly  bare  at  low  water,  only  the  few  channels 
by  which  it  is  rendered  navigable  remaining  covered. 

The  hills  in  the  rear  of  the  city  are  rough,  lightly  wooded 
where  they  have  not  been  cleared,  and  of  moderate  elevation. 
They  are  only  to  a  limited  extent  inhabited.  The  most 
southerly  of  them  is  High  Rock,  a  naked  bluff,  188  feet  in 
height,  almost  perpendicular  on  its  seaward  or  southern  side, 
but  sloping  away  gradually  on  the  north.  Further  inland  is 
Pine  Hill,  the  highest  of  the  series,  being  230  feet  above  the 
level  of  the  sea.  The  distributing  reservoir  of  the  city  water 
works  is  on  this  hill. 

Fresh  Waters. — The  "Lakes  of  Lynn"  are  situated,  in  the 
north-easterly  section  of  the  city.  Of  these,  the  largest  is 
Flax  Pond,  or  Wenuchus  Lake,  a  beautiful  sheet  of  water 
some  seventy-five  acres  in  extent.  Its  outlet  is  Strawberry 
Brook,  which  flows  southward  through  a  gap  in  the  hills,  and 
empties  into  Saugus  River.  Connected  with  this  pond,  a 
short  distance  further  inland,  is  Sluice  Pond,  which  has  steep, 
gravelly  banks,  and  is  very  deep.  Still  further  inland  is 
Cedar,  or  Spruce,  Pond.  Spring  Pond,  to  the  north-east  of 
the  last,  is  partly  in  Lynn  and  partly  in  Salem.  Floating- 
Bridge  Pond  lies  to  the  east  of  Flax  Pond,  in  the  same  great 
valley.  Its  outlet  is  Stacey's  Brook,  which  also  receives  the 
overflow  of  Bog  Meadow,  through  which  it  flows,  emptying 
finally  into  the  ocean  near  the  line  of  the  town  of  Swamp- 
scott.  Silver  Lake,  situated  in  a  hollow  in  the  rear  of  the 
large  school-house  on  Essex  Street,  is  very  small,  and  has  no 
outlet,  but  is  noticeable  for  its  exceeding  foulness.  Goldfish 
Pond  occupies  another  uudrained  hollow  in  the  course  of 
Fayette  Street.  Saugus  River  forms  the  western  boundary 
of  Lynn  for  a  short  distance.  It  is  here,  however,  rather  a 
salt-water  estuary,  or  creek,  into  which  the  river  empties,  than 
the  river  itself.  Its  course  through  the  marshes  is  winding 
and  sluggish.  Stony  Brook  flows  from  the  hills  in  the  west, 
and  joins  with  Strawberry  Brook  at  the  foot  of  Tower  Hill. 
Beaver  Brook  receives  quite  a  large  branch  from  the  north, 
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called  Birch  Brook,  and  empties  into  Saugus  River  at  the  old 
stone  factory. 

The  waters  of  all  these  ponds  and  brooks  are  naturally  clear 
and  sparkling.  Chemical  analysis,  moreover,  has  shown  that, 
when  uncontaminated  by  sewage,  they  are  pure,  and  of  excel- 
lent quality  for  domestic  use,  containing  no  hurtful  mineral 
constituents,  and  but  a  moderate  amount  of  organic  matter. 

Accompanying  this  Report  is  a  map,  which,  in  connection 
with  other  things,  shows  all  the  topographical  features  of  the 
country,  as  they  have  been  described.  It  explains  itself  suf- 
ficiently. What  is  to  be  said  hereafter  in  regard  to  the 
natural  drainage  of  the  region,  will  be  rendered  intelligible 
by  a  reference  to  this  map.  The  elevations  of  the  land  above 
the  level  of  the  sea  (low  water)  are  indicated  in  Arabic 
figures.  The  difference  between  the  high  and  low  water 
marks  is  reckoned  at  ten  feet. 

Soil. — This  term  is  here  used  as  synonymous  with  loam  or 
surface-soil.  The  soil  of  the  highlands  is  thin  and  gravelly, 
non-retentive  of  moisture,  and  naturally  sterile.  It  may  be 
considered  a  warm,  dry  soil.  The  marshes  and  bogs  are 
covered  to  a  great  depth  with  muck  or  peat,  wet  at  all  sea- 
sons of  the  year.  This  is  a  cold  soil,  having  but  little  power, 
relatively,  of  retaining  the  heat  received  from  the  sun's  rays. 
On  the  arable  lands  which  border  the  marshes  at  West  Lynn, 
is  a  deep  and  very  productive  vegetable  loam.  It  retains 
moisture  well,  and  is  somewhat  warmer  than  the  soil  of  the 
undrained  marsh.  Elsewhere  in  the  city  the  soil  is  interme- 
diate in  character  between  the  gravelly  loam  of  the  highlands 
and  that  last  described.  In  most  places  it  contains  a  con- 
siderable amount  of  vegetable  matter,  and  is  sufficiently  reten- 
tive of  moisture  to  be  productive.  The  amount  of  moisture 
actually  present  in  it  depends  much  upon  the  subsoil,  and  is 
very  variable  in  different  sections. 

Subsoil. — The  subsoil  of  the  highlands,  where  any  exists, 
is  coarse  gravel.  On  all  the  level  portions  of  the  city,  clay 
has  been  found  with  such  uniformity,  wherever  excavations 
have  been  made,  as  to  suggest  the  probability  of  a  continuous 
stratum.  The  depth  of  the  clay  beneath  the  surface  varies 
greatly.      In  some  places  it  comes  up  nearly  or  quite  to  the 
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loam,  as  on  Holyoke  and  Harbor  streets.  In  other  places 
the  stratum  dips  down,  forming  basins  and  valleys  of  varying 
shape  and  extent.  Between  the  clay  and  the  loam  are  ranged 
strata  of  fine  and  coarse  gravel  and  sand,  mixed  with  bowl- 
ders. The  gravel  and  sand  are  very  loose,  and  readily  per- 
meable by  water.  We  can  easily  account  for  the  undulating 
and  irregular  character  of  the  clay  stratum,  by  supposing  it 
to  have  been  deposited  as  a  sediment  in  comparatively  quiet 
waters,  taking  the  shape  of  the  bottom,  its  surface  being 
afterwards  acted  upon,  worn  away  here  and  piled  up  there, 
by  the  same  agencies  that  covered  it  so  variously  with  the 
products  of  the  drift  period.  The  depth  of  the  clay  beneath 
the  surface,  so  far  as  it  has  been  ascertained,  is  indicated  on 
the  map  in  Roman  numerals. 

Bocks. — The  foundation  rock  of  the  greater  portion  of 
Lynn  is  porphyritic  felsite.  It  crops  out  and  manifests  its 
character  in  many  places  ;  notably  at  Eed  Rock  on  the  coast, 
at  High  Rock,  and  all  along  the  seaboard  line  of  hills.  It  is 
very  compact,  but  presents,  nevertheless,  many  seams  and 
fissures  for  the  percolation  of  water.  Mr.  J.  M.  Rowell  of 
this  city,  who  has  carefully  studied  the  geology  of  the  region, 
says  that,  so  far  as  the  rock  has  been  penetrated,  it  shows 
evidence  of  the  recent  action  of  water,  in  the  occurrence  of 
dendritic  oxide  of  manganese,  which  he  considers  due  to  that 
cause.  Prof.  T.  Sterry  Hunt  says,  "The  porphyry  of  Lynn 
is  a  stratified  crystalline  rock,  belonging  to  the  Huronian 
series."  This  places  it  well  down  among  the  rocks  now  styled 
Eozoic  or  Archsean. 

The  northern  part  of  Lynn  is  in  the  region  of  hornblendic 
granite. 

Natural  Drainage. — As  the  amount  of  moisture  in  the  earth 
of  any  locality  is  largely  influenced  by  its  natural  drainage, 
this  subject  becomes  an  important  one  in  its  bearing  upon 
healthfulness,  and  demands  careful  consideration.  Natural 
surface-drainage  depends  mainly  on  the  slope  of  the  land  ; 
natural  underdrainage  on  the  nature  and  disposition  of  the 
subsoil.  Bearing  this  fact  in  mind,  in  connection  with  what 
has  already  been  said,  we  shall  readily  see  that  the  extensive, 
low-lying  portion  of  Lynn,  which  has  been  called  the  "plain," 
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with  its  moderate  and  varying  slopes  and  irregular  substratum 
of  clay,  is  likely  to  present  some  sections  that  are  imperfectly 
drained  by  nature.  This  is  found,  on  examination,  to  be  the 
case.  The  rise  from  the  water  and  the  flats  to  the  hills  is,  in 
many  places,  so  gradual,  that  a  slight  interruption  in  the 
ascent  creates  a  break  iu  the  surface-drainage,  which  causes 
the  soil  to  be  wet  much  of  the  time ;  and  when  coincident 
with  a  basin-shaped  disposition  of  the  impermeable  substratum, 
leads  to  the  formation  /Jther  of  an  open  pond  or  of  a  bog  in 
which  the  line  of  soil-saturation  comes  nearly,  or  quite,  to  the 
surface.  "Bog  Meadow"  is  a  conspicuous  illustration  of  the 
latter.  So,  also,  are  the  bogs  which  once  existed  on  each 
side  of  Franklin  Street.  They  are  now  drained,  and  the  land 
is  mostly  occupied  by  dwellings.  The  overflow  of  the  bogs 
formerly  made  two  brooks ;  one  of  which  flowed  into  the 
"Frog  Pond,"  on  the  Common,  thence  southward  to  the 
marsh ;  and  the  other  along  the  course  of  Johnson  Street  to 
Munroe,  where  it  joined  a  similar  brook  coming  from  the 
hills  iu  the  direction  of  Union  and  Ireson  streets.  The  two 
together  entered  the  mill-pond. 

In  the  west  are  long  stretches  of  wet  lands  along  the  lower 
course  of  the  Strawberry  and  Stony  brooks  ;  and  on  Holyoke 
Street,  where  the  open  fields  are  extensively  occupied  by 
brick-yards.  Similar  lands  exist  also  in  the  east,  about  por- 
tions of  Stacey's  Brook  and  its  two  branches  from  the  north- 
east. On  all  these  wet  lands  the  level  of  the  subsoil  water  is, 
in  rainy  seasons,  near  the  surface,  and  never  very  far  below. 
This  keeps  the  surface-soil  nearly  always  damp.  Other  por- 
tions of  the  plain  are  naturally  well  drained.  This  is  true  of 
what  will  be  described  further  on  as  the  "  Ocean  District."  It 
is  also  true  of  the  greater  portion  of  the  "  Common  District," 
which,  although  quite  low-lying  and  nearly  level,  yet  is 
protected  from  dampness  by  a  deep,  open  subsoil,  and  good 
natural  underdrainage.  Wherever  the  clay  comes  to  or 
near  the  surface,  as  on  Mulberry,  Pleasant,  Harbor  and 
Beach  streets,  there  the  soil  is  usually  wet ;  more  particu- 
larly where  the  land  is  situated  at  the  foot  of  the  hills. 

Wyoma  Village  forms  part  of  the  watershed  of  Flax  and 
Sluice  ponds,  and  is  naturally  well  drained.     The  same  is 
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true   of    Glenmere,    except   that    portion   which   hugs    Bog 
Meadow  and  the  marsh  about  Floating-Bridge  Pond. 

Along  the  foot  of  the  hills,  in  some  places,  are  springs ;  and 
cellars  dug  into  the  rock  are  often  wet  from  this  cause. 

Of  the  natural  drainage  of  the  highlands  and  salt-marshes, 
which  present  the  two  extremes  of  completeness  and  incom- 
pleteness, it  is  not  necessary  to  speak  in  detail. 

Climate. — Exposed  as  it  is  on  the  south  and  east  to  the 
winds  of  the  sea,  and  partially  protected  from  land  breezes 
by  a  range  of  hills,  Lynn  must  be  considered  as  having  an 
essentially  maritime  climate.  Yet  there  are  two  circum- 
stances which  conspire  to  modify  the  influence  of  the  sea,  and 
to  give  us  here,  at  times,  a  drier  air,  and  subject  us  to  more 
marked  and  sudden  changes  of  temperature  than  would  at 
first  thought  seem  probable. 

In  the  first  place,  the  bodies  of  salt  water  upon  which  Lynn 
is  situated,  are  partially  land-locked  (see  "Topography"), 
so  that  only  those  winds  which  blow  directly  from  the  east 
come  from  the  great  ocean  without  passing  over  any  portion 
of  the  land  ;  and  these  are  not  felt  equally  in  all  parts  of  the 
town. 

In  the  second  place,  the  prevailing  winds  are  westerly,  and 
have  the  dry  character  which  usually  belongs  to  continental 
breezes.  They  are  also  colder  in  winter  and  warmer  in  summer 
than  the  sea  breezes.  By  the  expression  "prevailing  winds," 
is  meant  that  they  blow  more  than  half  the  time. 

Besides,  the  rainfall  of  Lynn  is,  from  local  causes,  less  than 
that  of  the  neighboring  regions  north  and  south  of  it.  But  it 
must  be  remembered  that  the  climate  is  largely  determined  by 
those  conditions  which  pertain  to  the  continent  and  latitude, 
local  influences  onl}'^  sufficing  to  modify  it.  Some  of  these 
points  will  be  more  fully  set  forth  as  we  proceed. 

No  complete  record  of  meteorological  changes  has  ever 
been  made  in  Lynn,  so  far  as  I  have  been  able  to  ascertain. 
Mr.  J.  C.  Houghton  has,  however,  for  many  years,  noted 
the  temperature,  the  direction  of  the  winds,  and  the  general 
character  of  the  weather ;  and  he  has  kindly  prepared  for  me 
a  summary  of  his  observations  for  the  past  seven  years,  from 
which  I  have  derived  the  general  conclusions  given  below. 
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His  observations  were  made  morning,  noon,  and  night,  and 
an  average  taken  for  the  day. 

Temjperature. — Under  this  head  I  shall  speak  of  the  annual, 
seasonal,  monthly,  and  diurnal  variations. 

A.nnual  Variations. — The  average  temperature  of  the  year 
is  47.5°  F.  The  difference  between  the  warmest  and  coldest 
years  of  the  series  is  4.7°  F.  Ordinarily  the  variation  from 
year  to  year  is  much  less  than  this. 

Seasonal  Variations. — The  average  temperature  of  spring 
is  42.8°  F.;  of  summer,  69.1°  ;  of  autumn,  49.6°  ;  of  winter, 
27.3°.  The  mean  difference  between  summer  and  winter 
temperature  is  41.8°;  between  winter  and  spring,  15.5°; 
between  spring  and  summer,  26.3°  ;  between  summer  and 
autumn,  19.5°  ;  between  autumn  and  winter,  22.3°. 

Monthly  Variations. — Below  is  given  the  mean  temper- 
ature of  each  month  of  the  year  : — 


February  (coldest), 

.      26.13°  F. 

October, 

.      51.04°  F. 

January, 

.      26.92° 

May,     . 

.      55.56° 

December, 

.      28.19° 

September,  . 

.      60.93° 

March,    . 

.      32.54° 

June,    . 

.      66.33° 

November, 

.      38.28° 

August, 

.      69.30° 

April,      ,        ... 

.      42.85° 

July  (warmest),  . 

.      71.41° 

The  difference  between  the  warmest  and  coldest  months  is, 
on  the  average,  45.28°  F.  Occasionally,  January  is  colder 
than  February ;  and  December  has  been  known  to  exceed 
them  both  in  this  particular.  In  the  same  way  August  dis- 
putes with  July  its  right  to  the  title  of  the  warmest  month. 

Diurnal  Variations. — The  highest  average  temperature 
noted  for  one  day  during  the  whole  period,  was  86.6°  F.,  and 
the  lowest  0.  It  is  comparatively  rare  for  the  temperature 
to  remain  for  many  hours  below  zero,  or  above  90°  ;  but  it 
is  not  unusual  to  note  a  rise  or  fall  of  twenty,  thirty,  or  even 
more  degrees  in  the  six  hours  intervening  between  the 
morning  and  noon  and  the  noon  and  evening  observations. 
The  average  of  these  diurnal  variations  has  "not  been  deter- 
mined; but  it  cannot  be  very  high,  for  many  of  the  days  are 
nearly  uniform  in  temperature  throughout,  only  a  moderate 
rise  taking  place  near  noon. 

23 
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Prevailing  Winds. — From  the  observations  of  Mr.  Hough- 
ton, we  may  safely  deduce  the  generalization,  that  our 
prevailing  winds  are  westerly.  But  it  must  be  remembered, 
that  we  are  in  the  region  of  variable  winds ;  that  they  are 
liable  to  change  several  times  a  day  ;  and  that  the  most  we 
can  hope  to  attain  in  any  statement  of  this  kind  is  an  approx- 
imation to  the  truth.  Westerly  winds  are  almost  exclusively 
prevalent  in  November,  December  and  January ;  easterly 
ones  more  so  in  April,  May  and  June.  The  westerly  winds 
are  remarkable  for  their  dry  character.  The  rapidity  with 
which  moisture  disappears  from  the  earth  in  this  region,  after 
a  rain-storm  has  been  succeeded  by  a  north-west  wind,  is 
often  noted.  Easterly  winds  are  laden  with  moisture. 
Sometimes,  but  rarely,  they  bring  in  fogs  which  envelope  the 
land.  Along  the  coast  the  diurnal  changes  are  perceptible 
whenever  the  local  currents  of  air  are  not  overborne  by  some 
stronger  general  ones.  They  are  little  felt  in  West  Lynn, 
but  more  decidedly  so  in  the  east,  where  the  coast-line  trends 
towards  the  north,  exposing  the  shore  to  the  breezes  of  the 
great  sea. 

The  Weather. — From  the  observations  made,  it  appears 
that,  on  an  average,  about  54  per  cent,  of  the  winter  days  are 
fair ;  28  per  cent,  cloudy ;  8  per  cent,  rainy ;  and  10  per 
cent,  snowy.  In  the  spring,  65  per  cent,  of  the  days  are 
fair  ;  19  per  cent,  cloudy  ;  11  per  cent,  rainy  ;  and  5  per  cent, 
snowy.  In  the  summer,  76  per  cent,  of  the  days  are  ffiir ;  13 
per  cent,  cloudy;  and  11  per  cent,  rainy.  In  the  autumn, 
69  per  cent,  of  the  days  are  fair ;  18  per  cent,  cloudy ;  12  per 
cent,  rainy ;  and  1  per  cent,  snowy. 

Taking  the  year  together,  QQ  per  cent,  of  the  days  are  fair; 
19.5  per  cent,  are  cloudy;  10.5  per  cent,  are  rainy;  and  4 
per  cent,  snowy.  The  terms  "fair,"  "  cloudy,"  etc.,  are  used 
in  a  popular  sense,  and  denote  the  predominant  character  of 
the  day.  We  can  hardly  claim,  in  this  region,  that  we  do 
not  have  a  good  proportion  of  pleasant  weather,  nor  that  the 
distribution  of  it  is  excessively  unequal  throughout  the  year. 
The  figures  above  given  will  probably  surprise  some  who 
are  wont  to  consider  our  climate  excessively  harsh  and 
disagreeable. 

Rainfall. — The  fact  that  our  average  annual  rainfall  is  less 
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by  some  inches  than  that  of  Boston  and  the  cities  north  of  lis, 
has  only  recently  been  discovered.  The  difference,  so  far  as 
determined,  is  shown  below  : — 


YEAR. 

Lynn. 

Boston. 

Salem. 

Lowell. 

1873,  .... 

1874,  .... 

1875,  .... 

39.458  in. 
34.917  in. 
41.847  in. 

54.94  in. 
41.09  in. 
51.01  in. 

40.88  in. 

34.89  in.* 
51.62  in. 

45.05  in. 
41.75  in. 
43.63  in. 

Average, 

38.74  in. 

49.01  in. 

43.68  in. 

43.47  in. 

The  averag-e  of  Eastern  Massachusetts  is  42  inches.  The 
explanation  of  this  low  rainfall  is,  perhaps,  not  easy  to  give. 
It  has  been  suggested,  that  it  may  be  due  to  the  range  of 
hills,  but  they  are  too  low.  Another,  and  more  plausible 
explanation,  is,  that  summer  showers  rarely  visit  us  in  their 
■fulness.  As  they  advance  from  the  west,  they  seem  to  follow 
the  course  of  the  Ipswich  and  Merrimack  rivers  on  the  north, 
or  the  Charles  and  Mystic  toward  the  south,  leaving  Lynn  in 
the  triangle,  to  receive  at  most  only  the  edge  of  a  wetting. 
But  whatever  the  cause  of  the  phenomenon,  it  cannot  be 
without  some  effect  upon  the  moisture  of  air  and  soil. 

Relative  Humidity  of  the  Ai7\ — A  sufficient  number  of 
observations  in  regard  to  this  point  have  not  yet  been  taken 
to  warrant  any  sweeping  conclusions.  The  most  striking 
characteristic  thus  far  noticed,  is  a  tendency  to  decided 
changes  from  moist  to  dry,  and  from  dry  to  moist. 

In  concluding  this  division  of  our  subject,  it  may  be  affirmed 
that  the  natural  conditions  in  the  midst  of  which  Lynn  is 
placed,  are,  in  the  main,  favorable  to  health.  The  winter  cold 
is  not  only  endurable,  but  positively  invigorating.  The  sum- 
mer heat,  tempered  as  it  is  by  the  breezes  of  the  sea,  is  not 
sufficiently  great  or  prolonged  to  cause  disease,  except  in  coin- 
cidence tvith  artificial  conditions  which  afi'ect  the  human  sys- 
tem unfavorably.  The  dampness  of  the  soil,  observed  in 
many  sections,  is  a  defect  for  the  most  part  easily  remedied 
by  art.  The  water  of  the  locality  is  naturally  pure,  and  the 
air  clear. 

*  Eleven  months. 
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II. — The   Population. 
The  population  of  Lynn,  as  given  by  the  different  state 
and  national  census  reports  since  1849,  is  shown  below  : — 


1850, 
1855, 
1860, 


14,257 
15,713 
19,083 


1865, 
1870, 
1875, 


20,747 
28,233 
32,600 


.  Rate  of  Increase. — From  these  figures  we  estimate  the 
average  annual  percentage  of  increase  for  the  several  quin- 
quennial periods,  as  follows  : — 


1850  to  1855,  ....  1.95 
1855  to  1860,  ....  3.96 
1860  to  1865,     ....    1.69 


1865  to  1870,     .        .        .        .    6.36 
1870  to  1875,    .        .        .        .    2.93 


The  general  average  for  the  quarter  century  is  3.35.  From 
these  percentages  we  may  calculate  the  population  for  any 
intermediate  year  with  a  reasonable  degree  of  exactitude.* 

The  low  rate  of  increase  from  1860  to  1865  has  an  obvious 
cause  in  the  war,  which  drained  the  city  of  its  vigorous  men, 
and  for  a  time  paralyzed  its  industries.  From  1865  to  1870 
the  growth  was  remarkable.  It  probably  began  the  year 
before  the  census  was  taken,  and  continued  somewhat  beyond 
the  census  of  1870;  but  from  the  nature  of  the  case  these 
facts  cannot  be  shown  by  figures.  The  cause  of  the  sudden 
rise  in  the  rate  of  increase  is  to  be  found  in  the  returning 
prosperity  of  the  country  at  the  close  of  the  war,  and  the 
great  stimulus  given  to  the  peculiar  industries  of  Lynn,  by  the 
general  introduction  of  machinery,  after  the  invention  of  the 
McKay  sewing-machine.  The  population  of  Lynn  varies 
somewhat  with  the  rise  and  fall  of  the  business  tide.  It  is 
estimated  that  during  a  busy  season,  when  the  shops  are  in 
full  operation,  there  are  many  hundreds,  possibly  some  thou- 
sands, more  people  in  the  city  than  during  a  dull  season  of 
the  same  year.  These  people,  attracted  to  the  city  by  the 
prospect  of  good  wages  and  plenty  of  work,  fill  to  overflow- 
ing the  boarding-houses,  and  for  a  time  give  a  crowded 
appearance  to  the  streets ;  but  when  work  slackens  they  go 
back  to  their  country  homes,  or  seek  employment  in  some 
other  place  until  the  ebb-tide  is  past  in  Lynn. 


*  To  estimate  the  rate  of  increase,  we  have  employed  the  usual  formula,  deduced 
from  the  well-known  principles  of  geometrical  progression. 
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Sources  of  Increase. — The  rapid  increase  in  the  population 
of  Lynn  has  been  hirgely  due  to  immigration.  The  birth-rate 
is  low.  From  1860  to  1875,  the  average  is  but  26.7  per 
thousand  of  the  population.  The  average  death-rate  for  the 
same  period  is  19.5,  giving  us  a  difference  of  7.2  per  thou- 
sand, or  .72  of  one  per  cent.  Even  if  we  make  a  liberal  allow- 
ance for  defects  in  the  registration  of  births,  we  shall  be  forced 
to  look  to  immigration  as  the  main  source  of  supply.  The 
domestic  sources  from  which  Lynn  receives  its  immigration, 
are  chiefly  Maine,  New  Hampshire  and  Vermont.  The  towns 
of  Massachusetts  largely  contribute.  The  foreign  sources, 
named  in  order  of  the  number  of  immigrants,  are  Ireland,  the 
Dominion  of  Canada,  and  England.  A  few  come  from  other 
parts,  as  Scotland,  Germany,  France,  etc.,  but  the  numbers 
are  so  small  as  to  render  them  of  no  account  in  any  computa- 
tions respecting  health. 

JSTaiionality. — Of  the  32,600  people  existing  in  Lynn  in 
1875,  according  to  the  late  census,  5,691  were  reckoned  of 
foreign  birth.  This  is  a  percentage  to  the  whole  population, 
of  17.4.  Of  these,  3,344,  or  58.7  per  cent,  of  the  foreign 
born,  and  10.2  per  cent,  of  the  population,  are  from  Ireland, 
1,685,  or  29.6  per  cent,  of  the  foreign  born,  and  5.1  per 
cent,  of  the  population,  are  from  the  Dominion  of  Canada, 
425,  or  1.3  per  cent,  of  the  population,  and  7.4  per  cent,  of 
the  foreign  born,  are  from  England.  The  remaining  4.3  per 
cent,  of  the  foreign  born  are  from  other  places. 

But  this  statement  does  not  give  a  fair  idea  of  the  race  of 
the  foreign  born,  inasmuch  as  many  of  those  from  the  Domin- 
ion of  Canada  are  of  Irish,  English  and  Scotch  parentage ; 
while  many  from  Canada  proper  are  of  French  descent,  and 
are  so  distinct  in  their  characteristics  as  to  form  a  race  by 
themselves.  The  Irish  undoubtedly  bear  a  rather  larger  pro- 
portion to  the  whole  population  than  these  figures  show. 

The  census  reports  do  not  give  the  number  of  children  of 
foreign  parents ;  but  by  direction  of  the  State  Board  of 
Health,  Mr.  J.  Carruthers  of  this  city  made  a  special  enu- 
meration from  the  schedules  of  the  last  census,  covering 
this  point,  and  that  of  the  population  by  streets.  The  Board 
are  indebted  to  the  chief  of  the  Census  Bureau,  Carroll  D. 
Wright,  Esq.,  for  his  kindness  in  forwarding  this  work.     By 
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this  enumeration  it  was  ascertained  that  the  foreigners  and 
their  children  in  Lynn,  in  1875,  numbered  9,309  ;  a  percentage 
to  the  whole  population  of  28.5,  leaving  23,291,  or  71.5  per 
cent.,  to  be  classed  as  of  native  and  mixed  parentage.  The 
former  will  be  called  foreigners  hereafter,  for  the  sake  of  con- 
venience, and  the  latter  natives.  The  two  classes  will  be  kept 
distinct,  to  a  certain  extent,  in  computations. 

If  we  suppose  that  the  same  ratio  between  the  foreigners 
and  their  children  obtained  in  1870  as  in  1875  (and  this  can- 
not be  for  out  of  the  way),  the  number  then  existing  would 
be  8,071.  This  gives  an  increase  of  1,228 ;  an  average 
annual  per  cent,  of  2.90,  a  little  less  than  that  of  the  city 
at  large.  The  birth-rate  among  the  foreigners  is  higher  than 
that  among  the  natives ;  but  the  death-rate  is  much  higher 
still,  so  that  it  is  safe  to  affirm,  with  respect  to  Lynn,  at  least, 
that  the  foreigners  are  not  increasing  as  fast  as  the  natives. 

Age-Distribution. — The  age-distribution  of  the  population 
of  Lynn  is  given  below,  in  several  different  groupings  : — 


Per  cent,  of 

Per  cent,  of 

AGE. 

Number. 

Population 
(to   tenths). 

AGE. 

Number. 

Population 
(to   tenths). 

Under  5,  . 

3,280 

10.0 

90  to  100, 

11 

0.03 

6  to  10,   . 

3,185 

9.7 

Unknown, 

83 

0.2 

10  to  15,   . 

2,746 

8.4 

15  to  20,   . 

3,243 

9.9 

Under  15, 

9,211 

28.3 

20  to  30,   . 

6,669 

20.4 

15  to  60,. 

21,309 

65.3 

30  to  40,  . 

5,547 

16.9 

Over  60, . 

1,997 

6.2 

40  to  50,   . 

3,696 

11.3 

50  to  60,   , 

2,154 

6.6 

Under  20, 

12,454 

38.2 

60  to  70,   . 

1,301 

3.9 

20  to  50, . 

15,912 

48.8 

70  to  80,   . 

536 

1.6 

Over  50, . 

4,151 

12.8 

80  to  90,  . 

149 

0.4 

What  strikes  us  in  this  statement  is  the  small  number  of 
children  under  five  years  of  age.  It  is.  less  than  that  of  Boston, 
and  of  the  State  at  large,  by  .5  per  cent.  Another  point  to 
be  observed  is  the  large  number  of  vigorous  adults.  As 
compared  with  the  whole  State,  the  number  between  twenty 
and  fifty  is  4.2  per  cent,  larger.  It  does  not  differ  much 
from  Boston  in  this  respect.  Lynn  also  contains  a  less 
percentage  of  people  over  sixty  than  the  State.     Thus  we  see 


1877.]       SANITARY  CONDITION  OF  LYNN.  183 

that  it  has  a  large  relative  number  of  those  who  are  in  the 
vigorous,  productive  ages,  and  a  small  relative  number  of 
those  who  are  in  the  feeble,  dependent  ages.  For  this  reason 
it  ought  to  have  a  somewhat  lower  death-rate  than  places  in 
which  the  opposite  conditions  obtain. 

The  Sexes. — Forty-seven  per  cent,  of  the  population  of 
Lynn  are  males ;  53  per  cent,  females.  This  percentage 
of  females  is  a  little  greater  than  that  of  the  State  at  large, 
but  smaller  than  that  of  Lowell,  Lawrence,  and  some  other 
manufacturins:  towns. 

Occupation. — Of  the  8,805  persons  who  are  set  down  in  the 
census  report  as  being  engaged  in  manufactures  and  mechan- 
ical industries  in  Lynn,  5,689  are  employed  in  some  branch 
of  shoemaking.  These  figures  are  supposed  to  include  the 
working  men  and  women  alone.  No  other  business  requires 
the  services  of  one-tenth  part  as  many  persons.  The  manu- 
facture of  morocco  comes  nearest  to  it,  employing  456  men ; 
carpentry  next  to  that,  with  445.  It  is  therefore  obvious  that 
the  chief  employment  of  the  people  of  Lynn,  outside  of  those 
kinds  of  labor  which  pertain  to  every  community,  is  the  manu- 
facture of  boots  and  shoes.  Of  the  number  of  operatives 
given  above,  1,660  are  women.  The  influence  of  this  occupa- 
tion, apart  from  its  frequent,  but  unnecessary,  concomitants 
of  badly-drained,  -warmed,  and  -ventilated  shops,  upon  the 
health  of  the  operatives,  is  a  subject  which  requires  too  much 
research  to  be  discussed  within  the  limits  of  this  paper.  The 
condition  of  the  shops  will  be  briefly  considered  further  on. 

Intelligence. — Of  the  26,135  above  ten  years  of  age,  1,010, 
a  percentage  of  3.8,  cannot  read  and  write.  Of  these,  867, 
or  85.8  per  cent.,  are  foreign-born.  The  native  population 
are,  as  a  rule,  fairly  educated.  The  standard  of  education  in 
the  schools  is  high,  and  they  are  well  sustained.  The  per- 
centage of  illiteracy  is  less  than  half  that  of  the  State  at  large, 
and  but  little  more  than  a  third  that  of  Boston.  This  general 
difi'usion  of  intelligence  is  another  circumstance  teudino;  to  the 
production  of  a  relatively  low  death-rate. 

Wealth. — Property  is  pretty  evenly  distributed  among  the 
people.  The  wealthy  class  are  few  in  number,  as  compared 
with  many  other  places.  The  great  body  of  the  people  may 
be  said  to  be  in  moderate,  but  comfortable,  circumstances. 
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The  total  valuation,  divided,  gives  $795  for  every  person,  and 
$2,908  for  every  adult  male. 

Pauperism. — During  the  year  1875,  the  city  maintained 
fully,  at  the  almshouse  and  elsewhere,  165  persons,  including 
the  insane  chargeable  to  it  at  Ipswich.  It  also  partially  sup- 
ported 2,219  persons  at  their  own  homes.  The  number  thus 
assisted  has  been  larger  for  a  few  years  past  than  formerly, 
owing  to  the  depression  of  business.  Many  receive  aid  only 
for  a  portion  of  the  year.  The  percentage  of  complete 
pauperism  to  the  whdle  population  is  0.5  ;  of  partial  pauper- 
ism, 6.8  ;   total,  7.3. 

III. — Artificial  Conditions  affecting  Health. 

Water- Supply . — The  water-supply  of  Lynn  is  derived 
mainly  from  two  sources  ;  viz.,  1.  The  wells  scattered  every- 
where throughout  the  city  ;  2.  Two  artificial  ponds. 

Up  to  the  year  1870,  the  water  used  came  almost  wholly 
from  the  former  source.  The  rain-water,  collected  from  the 
roofs  of  houses  and  stored  in  cisterns  and  hogsheads,  was 
used  chiefly  for  washing  and  similar  purposes,  not  for  drink- 
ing or  cooking.  Now  the  pond-water  is  generally  supplied 
to  the  thickly  settled  parts  of  the  city;  yet  there -is  a  wide- 
spread preference  for  the  wells,  comparatively  few  of  which 
have  been  abandoned.  It  is  safe  to  say  that  two-thirds  of  the 
people  habitually  use  well-water.  In  view  of  the  fact,  which 
is  thought  by  medical  men  to  be  established,  that  impure 
water  is  a  common  cause,  not  only  of  typhoid  fever,  dysen- 
tery, diarrhoea,  and  similar  diseases,  but  also  of  many  dis- 
turbances of  health  which  have  no  well-defined  character  or 
name,  it  becomes  a  serious  question  for  the  inhabitants  of 
Lynn  to  consider,  to  how  great  an  extent  these  wells  have  or 
may  become  polluted.  The  subject  is  treated  somewhat  in 
detail  on  account  of  its  importance. 

Wells. — There  are  three  kinds  of  wells  in  use  : 

1.  The  ordinary  dug  well. 

2.  Driven  wells. 

3.  Borings;  sometimes  called  artesian  wells. 

The  dug  wells  are  by  far  the  most  numerous.  Of  these, 
the  great  majority  may  be  described  as  superficial.  As  has 
been  shown  before,  a  large  part  of  inhabited  Lynn  is  situated 
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on  an  irregular  clay  bed,  covered  with  loose  gravel  and  sand. 
It  is  easy,  by  digging  a  short  distance  in  almost  any  part  of 
the  plain,  to  reach  a  saturated  stratum  of  earth,  overlying  the 
clay.  The  depth  of  water  in  a  well  sunk  into  this  stratum 
will  vary  continually  with  the  season.  The  water  is  clear 
and  sparkling,  except  after  heavy  rains ;  but  there  is  nothing 
to  protect  it  from  contamination,  when  the  well  is  situated  in 
the  neighborhood  of  cesspools,  vaults,  and  filthy  refuse  heaps, 
the  soakings  of  which  render  the  earth  foul.  A  portion  of 
the  dug  wells  are  sunk  below  the  clay  stratum.  This  may  be 
said  to  be  uniformly  the  case  where  the  clay  comes  Very  near 
the  surface.  Another  portion  of  the  wells  are  dug  into  the 
rock.  These  are  situated  on  the  hills,  or  at  their  foot.  The 
depth  of  the  wells  varies  from  ten  to  twenty-five  or  thirty  feet. 
A  few  go  deeper.  They  are  usually  stoned  up,  though  some 
have  wooden  curbs.  Those  which  are  sunk  below  the  clay 
are  less  liable  to  contamination  than  the.  others,  but  they  are 
by  no  means  secure ;  for  leakage  may  occur  above,  through 
the  loose  wall  of  the  well,  unless  this  is  thoroughly  backed 
in  with  clay  or  cement, — a  precaution  seldom  taken. 

When  the  clay  is  near  the  surface,  and  the  stratum  thin,  these 
wells  are  scarcely  better  protected  than  those  above  the  clay ; 
for  the  neighboring  cesspools  and  privy-vaults  are  also,  quite 
likely,  sunk  lower  than  the  clay,  and  their  contents  find  ready 
access  to  the  well  through  the  porous  substratum.  The  rock 
affords  no  protection,  for  the  water  passes  freely  through  its 
fissures,  and  does  not  receive  any  of  the  benefit  of  filtration 
which  is  afforded  by  earth. 

The  most  erroneous  ideas  in  regard  to  the  liability  of  wells 
to  contamination  prevail  among  the  people.  Those  who  are 
familiar  with  the  principles  of  underdrainage  by  means  of 
porous  earthen  tiles,  know  that  when  they  are  placed  in  the 
earth  the  water  will  find  its  way  for  quite  a  long  distance  on 
either  side  to  them,  and  through  their  pores ;  yet  they  are 
only  small  vacant  spaces  in  the  earth,  while  a  well  is  a  large 
and  deep  one,  attracting  moisture  from  a  much  greater  dis- 
tance. But,  notwithstanding  these  well-kno^vn  facts,  persons 
of  high  intelligence  on  most  points,  feel  perfectly  secure  in 
regard  to  their  wells,  with  a  cesspool  or  privy  within  a  few 
feet  of  them.      Below  are  given  illustrations  of  several  badly 
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situated  and  contaminated  wells.      They  are  only  specimens 
of  many  wittiu  the  writer's  knowledge. 

No.  1,  situated  on  Friend  Street.  The  privy  above  has  been 
for  some  years  cleaned  out  and  the  contents  placed  in  a  trench 
between  it  and  the  well.  All  about  the  privy  are  ashes  and 
garbage  from  the  neighboring  house.      An  analysis  of  the 


water  was  made  by  Professor  Nichols  in  1875.  (See  Report 
State  Board  of  Health  for  1876,  page  254.)  A  number  of 
serious  cases  of  illness  may  reasonably  be  attributed  to  its  use. 
It  is  easy  to  see  how  it  becomes  contaminated.  During  a 
heavy  rain,  more  especially  when  the  ground  is  frozen,  there 
is  direct  surface-drainage  into  it.  At  other  times  there  may 
be  soakage  from  the  filthy  earth  above.  The  specimen 
examined  was  taken  when  the  well  was  at  its  best. 


No.  2,   situated  on  Western  Avenue. 


The  diagram  ex- 


plains its  position.     The  soil  and  subsoil  are  loose  ;  contami- 
nation occurs  both  by  surface-drainage  and  from  soakage. 
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Five  cases  of  typhoid  occurred  in  1875  in  the  family  living  in 
the  house,  and  seven  more,  with  one  death,  among  other  per- 
sons using  the  water.  This  house  became  the  centre  of  infec- 
tion for  a  whole  neighborhood.  An  analysis  of  the  water 
was  made  by  Professor  Nichpls,  which  proved  it  to  be  highly 
contaminated. 

No.  3,  situated  on  High  Street.  The  well  is  twenty-five 
feet  in  depth,  a  portion  of  it  being  dug  into  the  rock.  The 
vault  is  ten  feet  distant  on  the  same  level.  There  is  a  cess- 
pool in  the  garden  below,  and  a  stable  on  the  left.      The 


buildings  and  well  are  on  a  side-hill.  The  premises  are  kept 
clean,  and  the  water,  which  is  clear  and  of  good  taste,  has 
been  used  for  many  years.  The  occurrence  of  typhoid  in  the 
family  last  fall  led  the  physician  in  attendance  to  suspect  the 
water.     An  analysis  was  made  with  the  following  result : — 

Result  expressed  in 
parts  per  100,000. 

0.218 
0.022 
0.218 
0.021 
77.0 
11.6 


"  Ammonia  (unfiltered,) 
Albuminoid  ammonia  (unfiltered), 
Ammonia  (filtered),     . 
Albuminoid  ammonia  (filtered), 
Total  solid  residue  at  212°  F.,      . 
Chlorine, 


"  Colorless.    The  large  amount  of  ammonia  and  chlorine  and 
the  total  solids  show  it  to  be  a  water  bad  to  drink.     The  77.0 
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parts  of  solid  matter  lose  12  (about)  on  ignition,  but  it  is  in 
large  measure  due  to  change  of  the  mineral  matter.  There 
is,  however,  objectionable  organic  matter  present,  and  a  con- 
siderable amount  of  nitrates.  The  mineral  matter  is  mainly 
carbonate  and  sulphate  of  lime  and  alkaline  salts.  On  account 
of  the  deliquescent  character  of  the  residue,  it  is  inferred 
that  some  of  the  chlorine  is  in  combination  with  calcium,  and 
not  all  as  common  salt." 

There  were  five  cases  of  typhoid  in  the  family,  and  several 
others,  with  one  death,  among  neighboring  persons  using  the 
water. 

Enough  has  been  said  to  show  the  danger  that  exists.  It 
would  be  difficult  to  set  forth  the  whole  danger  in  terms  suffi- 
ciently strong,  but  we  may  confidently  make  the  broad 
statement  that  there  is  no  well  of  this  kind  anywhere  within 
the  thickly  settled  portions  of  the  city  that  is  not  subject 
to  a  possible  contamination.  When  the  well  is  closely  sur- 
rounded by  dwellings  and  their  concomitants,  the  possibility 
becomes  a  probability ;  in  numerous  instances  an  absolute 
certainty. 

The  other  kinds  of  wells  in  use  are  safer,  but  they  should 
always  be  carefully  looked  after.  Driven  wells  have  been 
polluted  by  the  dribbling  of  sewage  downward  along  the 
tube.  Artesian  wells,  so  called,  are  not  very  numerous. 
The  best  example  within  my  knowledge  is  one  on  Boston 
Street,  which  discharges  a  constant  stream.  A  well  on  Mall 
Street  was  excavated  like  an  ordinary  well  for  30  feet,  down 
to  the  clay ;  then  a  boring  of  50  feet  was  made,  giving  the 
whole  a  depth  of  80  feet.  The  water  rose  to  within  15  feet 
of  the  surface.  It  is  difficult  to  see  how  such  a  well  could  be 
contaminated,  except  by  leakage  into  the  reservoir  above  the 
clay.  There  are  several  more  superficial  wells  of  this  kind  on 
Williams  Street.  After  the  clay  was  reached  in  excavating,  a 
wooden  curb  was  sunk  down,  the  staves  being  driven  into  the 
clay.  A  boring  six  inches  in  diameter  was  made  through  the 
clay,  the  water  rising  to  the  surface  and  flowing  over  the  top. 
This  occurs  now  only  in  the  wet  seasons. 

The  liability  of  these  wells  to  contamination  depends  largely 
on  the  character  of  the  curb.     Brick,  coated  with  hydraulic 
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cement,  would  be  better  than  wood.  The  well  is  far  prefer- 
able to  one  of  the  ordinary  kind. 

The  natural  character  of  the  well-water  of  Lynn,  as  is  usu- 
ally the  case  in  regions  having  such  geological  characters,  is 
for  the  most  part  good.  Near  the  level  of  the  sea,  however, 
it  is  apt  to  be  brackish. 

The  water  from  the  two  ponds  referred  to  above  has  under- 
gone some  fluctuations  in  quality  during  the  short  period  that 
has  elapsed  since  its  introduction,  depending  partly  on  the 
newness  of  the  works  for  storing  and  distributing  it,  and 
partly  upon  some  unexplained  natural  causes ;  but  it  now 
gives  better  satisfaction  than  formerly.  It  is  somewhat  col- 
ored ;  and  many  complain  of  it  on  this  account.  It  is  sup- 
plied to  about  one-half  the  inhabitants  of  the  city  ;  but  it 
is  estimated  that  not  more  than  one-third  use  it  for  drinking 
and  cooking.  Breed's  Pond  was  originally  constructed  in 
1842,  and  improved  for  public  use  in  1870.  Birch  Pond  was 
constructed  in  1873.  The  surface  from  which  the  water  is 
collected  is  admirably  adapted  for  that  purpose,  being  of  a 
sterile,  rocky  nature,  and  uninhabited.  The  total  daily 
capacity  of  the  two  ponds  is  1,500,000  gallons.  This  is  less 
than  was  at  first  estimated  ;  but  the  fact  had  not  then  been 
ascertained  that  the  average  rainfall  of  the  district  is  less  than 
that  of  Eastern  Massachusetts,  which  was  taken  as  the  basis 
of  calculation. 

The  average  number  of  gallons  used  daily  by  each  con- 
sumer is  74.48.  This  is  a  large  amount  when  compared  with 
the  English  supply,  but  considerably  smaller  than  that  of 
some  other  American  cities.  The  growing  wants  of  the  city 
render  it  necessary  to  increase  the  amount  stored ;  and  the 
important  question  is  presented  as  to  whence  it  shall  be 
derived.  The  natural  lakes  of  Lynn,  briefly  described  on 
page  172,  have  been  strongly  urged  as  a  source.  The  natural 
quality  of  the  water  is  excellent ;  but  the  objection  is  raised 
that  the  ponds  are  situated  in  the  midst  of  a  constantly 
increasing  poDulation,  the  drainage  of  which  they  in  a  meas- 
ure receive,  and  that  there  is  a  large  cemetery,  also  growing, 
upon  their  water-shed.  These  facts  render  a  contamination 
of  the  waters  a  matter  of  extreme  probability,  unless  great 
expense  is  incurred  to  protect  them.     And  the  fact  is  brought 
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forward  that  if  this  should  be  done,  the  diversion  of  the  sur- 
face-water would  diminish  the  supply  in  proportion.  The  fear 
of  serious  pollution  from  the  villages  on  the  borders  of  these 
ponds  is  not  an  idle  one,  as  is  proved  by  the  experience  of  sev- 
eral German  cities.  (See  American  translation  of  Ziemssen's 
Cyclopedia  of  the  Practice  of  Medicine,  Vol.  I.,  p.  59.)  The 
poison  so  conveyed  through  water,  and  so  deadly  in  its  effects, 
is  not  discoverable  by  chemical  or  microscopical  tests. 

The  alternative  is  presented  for  the  city  to  increase  its  sup- 
ply by  an  extension  of  the  plan  which  has  been  already 
adopted.  In  regard  to  the  propriety  of  this  course,  there  is 
a  division  of  sentiment  among  the  people.  To  one  examin- 
ing the  subject  from  a  non-partisan  standpoint,  it  would  seem 
to  be  altogether  the  safest  course  to  pursue. 

Sewerage. — Next  to  the  subject  of  water-supply  in  impor- 
tance, is  sewerage.  The  work  of  constructing  sewers  in  Lynn 
was  begun  in  1866,  and  has  gone  steadily  but  slowly  onward 
since.  There  are  now  nearly  seven  and  a  half  miles  in  a 
total  of  89  miles  of  streets.  Many  of  the  streets  partake  of 
the  character  of  country  roads  to  so  great  a  degree  as  not  to 
require  sewerage.  In  the  crowded  parts  of  the  city  there  is 
an  urgent  demand  for  its  extension.  So  far  as  any  effect 
of  the  sewers  already  constructed  upon  health  has  been 
observed,  it  appears  to  be  altogether  favorable.  The  problem 
of  determining  this  effect,  however,  is  so  complicated,  that  the 
statistics  at  present  available  do  not  suffice  for  its  exact  solu- ' 
tion.  But  aside  from  any  reduction  of  mortality  that  may 
have  been  effected,  it  is  safe  to  credit  the  sewers  wdth  doing  a 
considerable  amount  of  good  ;  for — 

1.  They  have  rendered  the  soil  of  the  streets  containing 
them  drier,  by  establishing  a  more  effective  surface-drainage, 
and  by  their  action  as  underdrains. 

2.  They  have  abolished  a  large  number  of  cesspools. 
Every  private  drain  entering  a  sewer  does  away  with  the 

necessity  of  a  cesspool ;  and  so  affords  more  security  to  wells, 
and  protects  the  soil  from  contamination. 

3.  By  improving  the  general  appearance  of  the  streets,  they 
have  stimulated  the  residents  to  greater  care  of  their  premises 
as  regards  cleanliness.  This  fact  is  strikingly  observable  in 
Sagamore,  Beach  and  Pleasant  streets. 
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But  there  is  oue  prominent  defect  in  the  sewers  which 
demands  attention.  This  is  the  lack  of  provision  for  ventila- 
tion. The  sewer  constructed  during  the  past  season  in  Balti- 
more Street  is  ventilated  through  the  catch-basins,  an  eight- 
inch  hole  being  made  in  the  central  division  of  the  trap.  There 
is  now  considerable  complaint  of  bad  odors  arising  from  the 
catch-basins  in  the  streets,  and  the  experiment  will  probably 
have  to  be  abandoned.  All  the  other  sewers  are  unventilated. 
In  a  few  instances  water-spouts  enter  private  drains,  and  so 
afford  a  sort  of  ventilation  to  the  sewer ;  but  the  experience 
of  other  cities  has  not  been  such  as  to  warrant  any  depend- 
ence being  placed  upon  this  method.  The  outlets  of  the 
sewers  are  such  that  they  are  exposed  to  the  full  force  of 
strong  winds.  In  this  way  there  is  reason  to  suppose  that 
the  traps  of  sinks  and  water-closets  have  been  forced  and  the 
sewer-gases  driven  into  the  houses^  The  same  result  is 
thought  to  have  occurred  during  a  heavy  fall  of  rain, 
when  the  mouths  of  the  sewers  were  tide-locked.  Only 
one  outlet,  viz.,  that  of  the  Shepard-street  sewer,  and 
those  connected  with  it,  is  so  situated  as  not  to  be  filled  by 
the  tide. 

This  grave  defect  in  the  sewers,  it  is  to  be  hoped,  the  city 
will  remedy  before,  like  Croyden,  in  England,  it  is  taught 
wisdom  by  the  occurrence  of  a  destructive  epidemic.  The 
manner  in  which  the  sewage  is  disposed  of  is,  prospectively, 
an  evil  of  great  magnitude.  It  is  all  discharged  into  the  har- 
bor or  on  the  flats.  When  it  is  remembered  that  the  harbor 
is  for  a  portion  of  the  time  nearly  emptied  of  water,  it  will 
be  seen  how  dangerous  this  process  is.  The  accumulation  of 
silt  or  sewage-mud  is  going  on  at  a  rapidly  increasing  rate  as 
the  sewerage  is  extended.  When  the  wind  is  from  that  direc- 
tion, and  the  tide  out,  there  is  a  very  strong  and  disagreeable 
odor  perceptible  in  the  higher  parts  of  the  city.  It  has  been 
suggested  that  the  sewage  should  be  diverted  from  the  harbor 
and  carried  across  the  marsh  to  Saugus  River.  Two  objec- 
tions present  themselves  to  this  plan,  perhaps  not  insuperable 
ones,  but  certainly  to  be  considered. 

1.  The  distance  across  the  marsh  is  so  great  that  it  would 
be  difficult  to  give  the  sewer  a  sufficient  fall  to  ensure  its  beino- 
kept  free  from  deposit.     This  might  be  remedied  by  pump- 
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ing ;  but  here  the  expense  is  an  obstacle  not  to  be  disregarded 
in  these  times. 

2.  The  sewage-mud  might  be  swept  around  and  left  on 
Eevere  Beach,  or  carried  up  the  river  by  the  tide.  In  either 
case  parties  damaged  would  have  a  right  of  action. 

Another  plan  proposed  is  to  carry  the  sewers  out  far  into 
the  harbor.  It  is  not  easy  to  see  how  this  could  be  effected, 
except  in  connection  with  some  comprehensive  scheme  to  fill 
in  a  portion  of  the  harbor  and  dredge  out  the  rest  of  it.  The 
outlay  for  this  would  be  immense.  It  is  not  probable  that  the 
sewage  could  be  carried  across  into  Nahant  Bay  without 
pumping ;  and  if  it  were  so  carried,  it  might  spoil  Long 
Beach.  The  alternative  of  "sewage-irrigation"  remains. 
But  there  is  no  suitable  land  accessible  without  pumping, 
and  hardly  with.  Altogether,  the  problem  of  disposing  of 
the  sewage  in  Lynn  is  one  of  great  difficulty,  which  can  only 
be  solved  by  skilled  engineers. 

House-Drainage. — As  only  415  drains,  in  all,  connect  with 
the  sewers,  there  being  5,4,4:2  occupied  dwelling-houses  in 
Lynn,  to  say  nothing  of  the  numerous  shops  and  other  build- 
ings requiring  drainage,  more  than  nine-tenths  of  the  sewage 
must  be  allowed  to  run  on  the  surface  of  the  ground,  or  into 
some  sort  of  a  cesspool.  Any  estimate  of  the  amount  run- 
ning directly  on  the  surface  would  be  guesswork,  and  of  little 
value.  Suffice  it  to  say,  that  the  practice  of  discharging 
house-drainage  on  the  surface  is  not  unusual  in  the  outskirts 
of  the  town,  where  the  sink-holes  under  the  back  windows 
are  as  successful  in  arresting  the  attention  of  the  sanitary 
inspector  through  his  olfactories  as  they  are  wont  to  be  in 
purely  rural  districts.  Sometimes  the  drainage  runs  into 
privy-vaults,  but  this  is  rare.  The  most  common  kind  of  cess- 
pool is  a  bottomless  cask  or  hogshead,  set  in  the  ground  and 
covered  over,  first  with  plank  and  then  with  earth.  Another 
kind  frequently  used  has  an  uncovered  bottom,  open  stone 
sides  and  vaulted  brick'  top.  This  may  be  said  to  be  the  cess- 
pool in  general  use  in  connection  with  the  better  class  of 
houses.  Some  few  are  cemented  and  supposed  to  be  water- 
tight. The  frequent  necessity  of  emptying  these,  however, 
renders  them  unpopular.  Where  the  soil  is  sufficiently  porous 
to  allow  the  liquid  to  soak  away  at  all  times,  the  cesspool  is 
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not  cleaned  out  until  nearly  or  quite  full  of  sediment.  Out 
of  several  thousands  of  cesspools  which  exist  in  the  city,  only 
twenty-eight  were  emptied  by  the  city  contractors  in  1874, 
twenty-nine  in  1875,  and  twenty-five  in  1876,  up  to  August 
25.  As  less  than  one-tenth  part  of  the  families,  shops,  etc., 
supplied  with  the  city  water  have  drains  connecting  with  the 
sewers,  it  follows  that  of  the  470,000,000  gallons,  more  or 
less,  annually  consumed,  upwards  of  420,000,000  gallons  are 
absorbed  by  tlie  earth  in  the  thickly  settled  parts  of  the  city. 
The  reader  can  form  his  own  estimate  of  the  probability  of 
any  portion  of  this  water,  polluted  as  it  is  with  offensive 
organic  matter,  finding  its  way  into  the  thousands  of  wells 
scattered  over  the  same  territory. 

House-drains  are  seldom  either  trapped  or  ventilated.  The 
ordinary  dwelling-houses  have  no  traps  to  their  kitchen-sink 
waste-pipes.  The  water-closets  in  town  are  mostly  of  the 
"Bartholomew"  pattern.  It  is  the  usual  custom  to  trap  the 
soil-pipe  with  a  half  or  full  S  bend,  and  then  connect  with  this, 
without  separate  traps,  the  waste-pipes  of  bath-tubs  and  wash- 
bowls on  the  same  floor  of  the  house.  Many  are  introducing 
the  galvanized  iron  seat  ventilators,  with  good  results.  A 
prominent  plumber  declared  to  the  writer,  that  if  the  princi- 
ples set  forth  in  the  article  on  "House-Drainage,"  in  the  last 
report  of  the  State  Board  of  Health,  were  correct,  there  was 
not  a  house  in  Lynn  in  which  the  provisions  for  drainage  were 
perfect.  This  we  can  easily  believe  to  be  the  case,  for  defects 
abound  everywhere.  That  they  are  not  more  operative  for 
evil,  is  due  to  the  absence  of  crowding,  and  other  sanitary 
advantages  which  this  city  possesses  in  common  with  others 
of  its  size.  These  advantages  are  rapidly  disappearing  as  the 
population  increases  and  filth  accumulates  about  the  dwellings. 

Surface-drainage. — So  far  as  the  streets  are  concerned, 
this  point  is  being  carefully  looked  after.  A  great  amount  of 
grading  has  been  done  during  the  last  ten  years ;  and  much 
improvement  is  manifest.  The  work  is  still  going  on,  and 
will,  in  due  course  of  time,  be  complete. 

Under  drainage. — No  systematic  attempt  seems  ever  to 
have  been  made  to  deprive  the  soil  of  Lynn  of  any  portion  of 
its  superabundant  moisture.  The  result  has  been  indirectly 
attained  in  some  instances  by  grading  to  facilitate  surface- 
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draiiifige,  thus  diminishing  the  supply  which  the  ground 
receives,  and  by  the  construction  of  brick  sewers,  which,  as 
before  stated,  act  in  some  measure  as  poi'ous  tile-drains.  But 
outside  the  limits  of  these  improvements,  the  soil  is,  for  the 
most  part,  in  its  original  state  of  dampness  or  dryness.  It  is 
true  that  wells,  and  even  cellars,  may  act  as  receptacles  for  the 
water,  and  cause  the  soil  about  them  to  be  somewhat  drier  ;  but 
this  can  hardly  be  considered  an  advantage,  in  a  sanitary  point 
of  view.  Some  of  the  marsh  lands  have  been  diked  and  ditched, 
in  order  that  they  might  be  cultivated.  Thus  it  is  seen  that  the 
idea  of  "  drainage  for  profit "  has  occurred  to  some  of  our 
people,  but  I  am  not  aware  that  that  of  "  drainage  for  health" 
ever  has.  In  the  damp  districts,  some  of  the  cellars  are  pro- 
vided with  wooden  or  stone  drains,  the  principal  object  of 
which  is  to  carry  ofi"  the  water  that  collects  during  heavy  rains. 
The  result  of  the  general  inattention  to  underdrainage  is  a 
great  prevalence  of  damp  cellars.  The  dampness  is  not  equally 
obvious  at  all  seasons  of  the  year,  but  is  most  strikingly 
manifest  during  the  fall  and  spring,  when  the  ground  is  soaked 
with  water,  and  the  protective  agencies  of  frost  and  sunshine 
are  not  actively  at  work.  Statements  going  to  prove  the 
unhealthiness  of  the  damp  districts  will  be  given  further  on. 

Drainage  of  Factories, — The  drainage  of  shoe  factories 
does  not  differ  essentially  from  that  of  ordinary  dwellings, 
and  requires  no  separate  mention.  Factories  for  the  manu- 
facture of  morocco,  glue  and  soap  are  characterized  by  an 
offensive  sewage,  the  disposal  of  which  is  a  matter  of  some 
sanitary  importance.  There  are  twenty-four  morocco  fac- 
tories in  town,  discharging  their  sewage  as  follows  : — 

Fifteen  drain  through  the  sewers,  or  directly  into  the 
harbor. 

Two  large  ones,  on  Market  Street,  allow  the  greater  part 
of  their  liquid  waste  to  run  into  a  creek  in  the  rear  of  the 
shops,  between  Market  and  Pleasant  streets  and  the  two  rail- 
roads. From  thence  the  overflow  finds  its  way  through  a 
wooden  drain  into  the  Pleasant-street  sewer.  The  creek  was 
once  the  lower  part  of  the  brook  which  ran  down  from 
Munroe  Street.  It  was  cut  off  by  the  Market-street  sewer. 
One  of  the  aforesaid  factories  has  a  drain  entering  the  Market- 
street  sewer ;  but  having  too  slight  a  fall,  it  becomes  clogged, 
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aud  practically  inoperative.  The  creek  is  extremely  filthy ; 
and  although  it  is  claimed  by  morocco  manufacturers  that  the 
sewage  of  their  shops  is  not  prejudicial  to  health,  on  account 
of  its  lime  and  other  constituents,  which  act  as  disinfectants, 
it  may  be  seriously  questioned  whether  such  sewage,  stagnant 
and  decomposing  under  a»  hot  sun,  does  not  develop  gases 
dangerous  to  health.  At  any  rate,  Pleasant  and  Harbor 
streets,  notorious  for  their  unhealthiness,  are  near  this  creek. 

Two  morocco  factories  drain  into  Strawberry  Brook,  in  the 
neighborhood  of  Waterhill  Street.  The  sewage  runs  at  inter- 
vals into  the  lower  brook,  which  is  occasionally  flushed  from 
the  upper  brook  to  secure  cleansing.  The  upper  brook 
usually  conveys  the  principal  part  of  the  water  to  the  mill- 
pond.  Between  Boston  and  Waterhill  streets,  Strawberry 
Brook  is  made  offensive  by  this  sewage. 

One  or  two  morocco  factories  drain  into  the  upper  end  of 
Flax  Pond. 

One  glue  factory  drains  into  Stony  Brook,  above  Boston 
Street.  Parties  living  near  say  that  the  brook  is  very  offen- 
sive in  summer. 

Another  glue  factory  is  situated  on  the  low  land,  between 
Harbor  Street  and  the  Revere  Beach  Railroad.  There  is  a 
drain  which  carries  off  the  surplus  water  of  the  grounds  into 
a  trench  by  the  side  of  the  railroad.  From  thence  a  portion 
of  it  probably  finds  its  way  into  the  mill-pond.  The  ground 
is  soaked  with  filth ;  and  there  are  offensive,  stagnant  pools 
about  and  under  the  buildings. 

Two  soap  factories  (bone-boiling  establishments)  situated 
on  Chestnut  Street,  drain  into  Bog  Meadow.  There  is  much 
complaint,  in  the  neighborhood,  of  the  disagreeable  odors 
proceeding  from  these  factories  ;  no  deleterious  influence  upon 
health,  however,  has  been  demonstrated.  The  neighborhood 
is  sparsely  settled.  The  meadow  in  the  rear  of  the  factories 
is  very  foul. 

One  soap  factory,  upon  Lake  Street,  drains  into  a  vat. 
This  is  filled  with  loam,  which  is  removed  from  time  to  time, 
and  used  as  a  fertilizer.  \ 

JSfight-Soil. — Night-soil  is  either  washed  away,  by  means 
of  water-closets  and  drains,  into  cesspools  and  sewers,  or 
allowed   to   accumulate    under   privies.     The  privies  are  of 
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varying  construction.  Some  are  destitute  of  vaults  ;  others  are 
placed  over  shallow  pits.  Still  others  have  rudely  constructed 
vaults,  stoned  or  planked  up  at  the  sides,  with  uncovered 
bottoms.  The  stones  and  planks  are  only  intended  to  guard 
against  the  caving  in  of  the  sides,  not  to  prevent  the  liquid 
contents  of  the  vault  from  soakmg  away  into  the  earth. 
A  few  privies  have  vaults  of  brick  or  stone,  cemented  at  sides 
and  bottom,  and  designed  to  be  water-tight ;  a  condition 
which  they  often  fail  to  attain.  The  great  majority  of  the 
privies  are  connected  with  some  shed  or  out-building,  from  a 
few  feet  to  as  many  rods  from  the  dwelling.  Some  are  in 
immediate  contact  with  the  house,  so  that  leakage  from  the 
vault  into  the  cellar  has  been  known  to  occur.  No  satisfactory 
provision  is  made  for  the  cleansing  of  privies  and  the  removal 
of  night-soil  from  the  city.  Except  in  some  rare  instances, 
in  which  complaint  is  made  to  the  police  authorities,  of  privies 
as  being  in  such  an  offensive  condition  as  to  constitute  them 
intolerable  nuisances,  the  matter  of  keeping  them  clean  is  left 
to  the  dictates  of  individual  indifference  and  cupidity,  or  the 
opposite. 

A  city  ordinance  requires  that  the  work  of  cleansing  vaults 
and  cesspools  shall  be  performed  by  persons  whom  the  city 
appoints,  at  fixed  prices,  and  under  prescribed  conditions  ; 
but  only  those  who  make  application  have  their  wants  attended 
to,  and  then  it  is  at  their  own  expense.  The  contractors  are 
put  under  bonds  to  do  the  work  faithfully,  to  employ  a  water- 
tight cart,  to  work  only  at  night  between  certain  hours,  to 
leave  the  premises  in  good  condition,  and  to  remove  the  night- 
soil  either  entirely  without  the  city  limits,  or  to  such  places 
within  as  the  authorities  may  designate.  How  inadequate 
these  provisions  are  for  the  necessities  of  the  case,  will  be 
seen  by  the  following  facts.  The  number  of  dwelling-houses 
in  Lynn,  occupied  and  unoccupied,  is  5,532.  Many  of  these 
are  of  two  tenements,  for  which  separate  privies  or  water- 
closets  are  provided.  There  are  984  water-closets,  178  of 
them  being  in  factories.  There  are  32  houses  with  two  water- 
closets  each.  Making  the  necessary  deductions,  we  have  left 
4,758  houses  supplied  with  some  sort  of  a  privy.  This  is  a 
moderate  estimate  ;  the  number  being  probably  greater.  Of 
this  number,  there  were  cleaned   out  by  the  contractors  in 
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1874,  468;  in  1875,  359;  in  1876,  up  to  August  25,  346. 
Many  of  these  bad  not  been  cleaned  out  for  several  years 
previously  ;  some  bad  gone  as  long  as  five  years.  Thus  it  will 
be  seen  that  less  than  ten  per  cent,  of  the  privies  are  annually 
cleansed  under  the  supervision  of  the  health  authorities. 

In  the  outskirts  of  the  town  and  elsewhere,  those  who  have 
gardens  are  in  the  habit  of  using  the  night-soil  as  a  fertilizer. 
Not  a  few  bury  it  in  a  trench  near  the  privy.  During  the 
year  1876,  the  night-soil  has  been  carried  into  the  extreme 
eastern  part  of  the  city,  and  placed,  a  portion  of  it  in  pits  and 
carefully  covered  with  muck,  another  portion  directly  on  the 
surface,  uncovered.  The  odor  from  these  pits  and  heaps  was 
was  very  troublesome  to  people  living  near  during  the  hot 
weather.  It  was  in  this  neighborhood  that  diphtheria  was 
most  prevalent  throughout  the  summer  months,  at  a  time 
when,  in  all  other  portions  of  the  city,  it  had  in  great  measure 
abated  its  ravages. 

Garbage, — The  garbage  or  refuse  of  the  kitchen,  which 
goes  by  the  name  of  "swill,"  is  collected  chiefly  by  boys,  in 
pails  and  carts,  for  the  purpose  of  feeding  swine.  No  super- 
vision whatever  is  exercised  over  these  boys  by  the  city 
authorities,  but  they  are  allowed  to  come  and  go  as  they  will, 
and  to  use  the  sidewalks  as  highways  for  the  transportation  of 
their  disgusting  freight.  They  are  accustomed  to  leave  their 
carts  in  front  of  dwellings,  under  the  noses  of  the  residents 
and  passers-by,  while  they  are  engaged  in  searching  for  the 
swill  or  in  more  reprehensible  employment.  The  evils  con- 
nected with  this  system,  or  lack  of  system,  are  various.  In 
the  first  place,  it  encourages  the  poorer  classes  of  the  city  in 
the  practice  of  raising  swine  ;  and,  as  a  consequence,  the  filthy 
pens  in  which  these  animals  are  kept  abound  in  some  sections. 
In  the  second  place,  the  garbage  is  not  always  thoroughly 
removed.  It  is  usually  placed  in  some  open  receptacle,  as  a 
firkin  or  box,  by  the  occupant  of  the  house.  This  vessel, 
although  emptied  once  a  day,  or  less  often,  by  the  swill-boy,  is 
seldom  cleaned,  and  hence  becomes  foul.  In  some  places  the 
garbage  is  thrown  upon  the  ground  in  a  corner  of  the  yard 
with  other  rubbish.  In  such  cases  the  swill-boy  picks  up 
what  he  conveniently  can,  the  rest  being  left  to  putrefy  and 
poison   the   air   of  the   locality.     The   evils  arising  from  a 
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defective  removal  of  kitchen  refuse,  are  manifest  in  propor- 
tion as  people  are  ignorant  and  careless  of  sanitary  laws. 

Dry  Refuse. — The  dry  refuse  of  dwellings,  such  as  ashes, 
broken  crockery,  old  boots,  and  other  kinds  of  rubbish,  mixed 
often  with  a  certain  amount  of  putrescible  matter,  is  now 
removed  by  the  teams  of  the  highway  department,  on  being 
placed  at  the  edge  of  the  sidewalk,  in  barrels  or  heaps,  by  the 
occupant  of  the  house.  The  practice  was  established  several 
years  since  by  Hon.  Hiram  N.  Breed,  then  surveyor  of  high- 
ways, and  has  resulted  in  much  improvement  in  the  general 
appearance  of  the  city.  Were  the  moist  refuse  or  swill 
removed  in  an  equally  systematic  and  thorough  manner,  the 
benefit  resultinof  would  be  ^reat.  The  refuse  collected  as 
above  has  been  used  for  fillinof  in  at  the  wharves  and  elsewhere 
in  the  city ;  a  practice  of  which  little  can  be  said  in  commen- 
dation. 

Piggeries. — Of  the  abodes  of  the  different  domestic  animals, 
those  of  swine  are  most  deserving  of  mention,  from  their 
intimate  connection  with  dwellings,  and  their  offensiveness. 
The  ordure  which  accumulates  in  them  is  usually  employed 
as  a  fertilizer  on  some  neighboring  garden-patch.  The  fact 
that  they  are  most  numerous,  and  in  the  closest  connection 
with  dwellings,  in  the  unhealthy  sections  of  the  city,  may  be 
taken  as  proof  of  their  evil  influence. 

Dwellings. — In  the  character  of  its  dwelling-houses,  Lynn 
does  not  differ  materially  from  other  cities  in  New  England. 
The  most  of  them  are  of  wood,  and  so  scattered  over  the 
abundant  space  afforded,  that  in  very  few  localities  can  they 
be  said  to  be  crowded.  But  in  common  with  dwellings 
almost  everywhere,  they  have  certain  faults,  pertaining  either 
to  site,  construction,  or  management. 

1.  Site. — In  regard  to  site,  the  principal  defect  is  that  they 
are  too  often  built  upon  wet  land.  This  is  especially  true  of 
many  constructed  within  the  last  ten  years ;  instances  being 
observable  on  the  low  lands  surrounding  Bog  Meadow  on  the 
north  and  east,  along  the  course  of  Stacey's  Brook,  and  on  the 
borders  of  the  marshes.  It  seems  almost  criminal  to  allow 
such  places  to  be  occupied  for  habitations,  without  being 
drained,  when  there  is  so  much  land  not  open  to  such  objec- 
tions remaining  to  be  taken  up. 
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2.  Construction. — Aside  from  points  which  have  already 
been  incidentally  alluded  to  under  other  heads,  the  chief  fault 
in  the  construction  of  dwellings  consists  in  the  lack  of  pro- 
visions for  a  constant  supply  of  pure  air.  A  few  houses 
have  openings  for  ventilation  in  the  chimneys,  or  have  sepa- 
rate flues  or  shafts  for  this  purpose ;  but  the  greater  number 
have  no  m^ans  of  ventilating  except  through  doors  and  win- 
dows. When  the  latter  let  down  at  the  top,  and  the  matter 
has  intelligent  care,  the  dwelling  may  be  kept  well  supplied 
with  such  air  as  the  city  afl"ords,  which,  in  view  of  what  has 
been  said  of  the  condition  of  privies  and  back  yards  in  some 
quarters,  may  well  be  supposed  to  be  not  always  of  the  best. 
Owing,  probably,  to  the  fact  that  the  impurities  of  the  air 
are  not  manifest  to  the  sense  of  sight,  and  seldom  to  that  of 
smell,  and  to  the  fact  that  their  ill  effects  are  such  as  to  mis- 
lead in  regard  to  their  cause,  there  is  a  degree  of  popular 
neglect  of  ventilation  that  is  discouraging  to  the  sanitarian. 
The  dampness  of  the  air  in  dwellings  is  another  point  that 
requires  mention.  Many  that  are  situated  on  a  porous  and 
well-drained  soil  have  damp  cellars  and  apartments,  for  the 
simple  reason  that  the  roof  leaks  or  the  water  runs  into  the 
cellar  at  every  rain.  In  this  way,  owing  to  faulty  construc- 
tion, the  dwelling  may  be  as  unhealthy  as  though  situated  on 
a  marsh. 

3.  Management. — By  this  term  is  meant,  chiefly,  care  as 
regards  cleanliness,  and  the  proper  use  of  the  means  afforded 
for  ventilation.  The  greatest  difference  is  observable.  In 
general  terms,  it  may  be  stated  that  the  death-rate  of  differ- 
ent sections  and  streets  varies  just  in  proportion  to  the  intel- 
ligence and  vigilance  of  people  in  keeping  themselves  and 
their  surroundings,  the  air  they  breathe  and  the  water  they 
drink,  free  from  filth.  The  best  natural  advantages  and  most 
perfect  construction  of  the  dwelling,  are  of  little  use  without 
this  care. 

Shoe-shops. — The  shoe-shops  of  Lynn  are  now  to  be  con- 
sidered briefly,  with  reference  to  their  arrangements  for  ven- 
tilation, drainage,  warmth  and  light.  They  are  all,  as  a  rule, 
well  lighted,  this  being  a  necessity  of  the  work.  In  the  mat- 
ter of  warmth,  there  is  probably  little  room  for  complaint. 
It  is  stated,  however,  that  some  are  kept  too  warm  in  winter, 
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the  workmen  being  thereby  rendered  liable  to  take  cold  on 
going  out.  Drainage  is  generally  good ;  inasmuch  as  the 
greater  number  of  shops  are  situated  on  streets  containing 
sewers,  of  which  the  owners  can  avail  themselves.  The 
water-closets,  with  which  the  shops  are  frequently  supplied, 
are  extremely  prone  to  get  out  of  order,  and  to  be,  conse- 
quently, in  a  filthy  condition.  There  is  an  almos]^  universal 
absence  of  any  adequate  means  of  ventilation.  Below  are 
given  descriptions  of  two  of  the  larger  shops,  which  may  be 
taken  as  representatives  of  the  whole. 

No.  1.  The  building  is  eighty  feet  long  by  fifty  wide,  and 
consists  of  a  basement  or  cellar,  and  four  stories.  The  means 
of  ventilation  are  the  windows,  doors,  and  the  elevator,  situ- 
ated nearly  in  the  centre  of  the  building.  This  is  in  use 
much  of  the  time,  and  allows  of  considerable  circulation  of 
air.  There  is,  however,  no  escape  at  the  top.  The  maximum 
number  of  hands  employed  in  the  shop  is  one  hundred  and 
seventy-eight.  The  estimated  cubic  space  for  each  hand  is 
eleven  hundred  and  fifty-one  feet.  The  space  afforded  for 
each  person  is  seen  to  be  ample,  provided  the  air  be  changed 
often  enough.  According  to  best  authorities,  about  three 
times  per  hour  would  be  required  in  order  to  ensure  purity. 
When  this  fresh  supply  is  left  to  the  chance  opening  of 
doors  and  windows,  it  may  well  be  believed  that  during  cold 
weather  the  air  is  not  at  all  times  good.  There  are  nine 
water-closets  in  the  building  with  a  direct  supply  of  water. 
Those  on  one  side  of  the  building  enter  one  main  soil-pipe, 
which  extends  upward  to  the  roof,  and  receives  the  water 
from  thence  at  its  open  end.  Beneath  the  shop  it  enters  a 
drain,  into  which  the  soil-pipe  of  the  other  water-closets 
enters  also.  Thus  it  will  be  seen  that  all  the  water-closets 
are  furnished  with  ventilation.  They  are  not,  however, 
in  good  working  order.  The  general  appearance  of  the  shop 
is  cleanly. 

No.  2.  The  building  is  old,  and  consists  of  two  parts,  one 
of  which  has  five  floors,  and  the  other,  four.  The  windows 
are  numerous  and  small.  In  addition  to  the  usual  means  of 
chance  ventilation,  there  is  a  wooden  ventilating-shaft,  about 
fifteen  inches  square,  in  transverse  section,  for  the  two  upper 
stories,  and  a  scuttle  in  the  roof.      The  basement  contains  a 
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stagnant  pool  of  water  under  the  floor,  visible  where  the  lat- 
ter is  broken.  There  are  seven  water-closets  and  one  urinal, 
all  of  which  are  somewhat  ofi^ensive.  The  drainasfe  is  into 
the  sewer.  In  some  of  the  rooms  the  air  was  close  and  bad. 
Estimated  cubic  space  for  each  workman,  eight  hundred  and 
fifty  feet.* 

The  proprietors  of  the  shoe-shops,  so  far  as  my  experience 
has  gone,  have  shown,  the  utmost  readiness  to  assist  in  the 
inspection,  and  to  allow  errors  to  be  pointed  out.  No  satis- 
factory statistics  bearing  on  the  causation  of  disease  by  the 
defective  construction  and  management  of  shops  are  at  pres- 
ent available. 

Intemperance  and  Immorality. — The  amount  of  intemper- 
ance in  Lynn,  as  compared  with  other  places,  cannot  readily 
be  ascertained.  We  know  the  annual  number  of  arrests  for 
drunkenness,  the  number  of  intoxicated  people  helped  home, 
etc.,  but  these  figures  are  only  the  reflex  of  the  activity, 
or  otherwise,  of  the  police  authorities,  and  give  no  adequate 
idea  of  the  extent  to  which  intemperance  prevails  among  the 
people.  But  among  certain  classes  of  the  community,  and 
in  certain  localities,  this  vice  is  a  very  common  one,  and  it  is 
universally  recognized  by  our  physicians  as  a  potent  cause  of 
disease  and  death.  In  regard  to  immorality,  although  it  can- 
not be  doubted  that  there  is  a  general  relation  between  the 
prevalence  of  all  forms  of  vice  and  of  disease,  yet  the  subject 
is  presented  to  the  mind  of  the  student  of  public  hygiene 
chiefly  as  a  cause  of  venereal  disease,  and  as  leading  to  the 
practice  of  criminal  abortion.  The  former  cannot  be  said  to 
be  more  prevalent  in  Lynn  than  in  other  manufacturing 
towns.  The  practice  of  criminal  abortion  is  frequent.  Its 
efiects  are  the  impaired,  often  the  hopelessly  ruined,  health 
of  the  mothers,  and  a  general  lowering  of  the  moral  tone  of 
society.  This  melancholy  confession  can  be  slightly  relieved 
by  the  statement,  that  in  the  opinion  of  some  physicians  the 
practice  has  lessened  of  late  years,  and  that  there  is  manifest 
an  improved  sentiment  in  regard  to  it  among  the  better 
classes  of  the  community.  Others  are  hurdly  willing  to 
make  even  this  admission. 

*  The  defects  in  this  shop,  as  regards  drainage  and  the  means  of  ventilation,  have 
been  remedied,  in  a  measure,  since  the  visit  was  made. 
26 


202 


STATE  BOARD  OF  HEALTH. 


[Jan. 


IV. — Rates  of  Mortality. 

Having  thus  far  described  the  population  and  pointed  out 
the  conditions,  natural  and  artificial,  which  influence  the 
healthfuluess  of  the  same,  it  will  be  next  in  place  to  deter- 
mine the  results  of  these  conditions,  and  to  give  them  as  far 
as  may  be  numerical  expression- 

The  annual  death-rates  of  the  whole  city  for  the  past  twenty- 
five  years  are  exhibited  below.  The  calculations  were  all  made 
from  original  data,  the  population  being  estimated  in  the 
manner  indicated  on  page  180  for  all  years  except  those  in 
which  a  census  was  taken.* 


Annual  Death-rate  of  Lynn  for  Twenty-Jive  Tears  {1851-75,  inclusive). 


Number 

Number 

YEARS. 

per  1,000  of 

TEAKS. 

per  1,000  of 

Population. 

Population. 

1851,              .... 

16.8 

1864,        .... 

21.7 

1852, 

17.9 

1865, 

22.1 

1853, 

18.3 

1866, 

18. 

1854, 

16.8 

1867, 

16.2 

1855, 

20.8 

1868, 

17.9 

1856, 

17.8 

1869, 

18.3 

1857, 

17.2 

1870, 

17.2 

1858, 

17.9 

1871, 

19.9 

1859, 

17.1 

1872, 

24.5 

1860, 

17.7 

1873, 

22.  L 

1861, 

20.3 

1874, 

18.6 

1862, 

18.5 

1875, 

19.4 

1863, 

20.3 

The  mean  rate  for  the  whole  period  is  19.1.  As  will  be 
observed,  the  maximum  rate,  24.5,  was  attained  in  1872,  and 
minimum,  16.2,  in  1867.  The  former  was  a  year  of  unusual 
mortality  throughout  the  State,  and  the  latter  one  of  uncom- 
mon exemption  from  fatal  disease. 

In  accordance  with  the  established  custom,  still-births  have 
been  omitted  in  determining  these  rates.  There  seems  to  be 
no  good  reason,  however,  for  such  a  course,  inasmuch  as  the 
number  of  dead-born  children  in  any  community  shows  to  a 

*  The  estimates  given  in  the  Massachusetts  Registration  Reports  are  inaccurate, 
except  as  to  the  census  years;  the  rates  of  mortality  generally  appearing  too  high. 
In  the  general  abstracts  the  reverse  is  the  case.  The  latter  are  not  available  for  a 
comparison  of  different  towns,  owing  to  widely  varying  rates  of  increase. 
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certain  extent  the  degree  of  diffusion  of  syphilis,  scrofula  and 
similar  causes  of  feebleness  in  offspring ;  while  the  some- 
what rare  instances  in  which  vigorous  children  perish  during 
birth  from  difficult  labor  or  some  accidental  complication,  are 
just  as  properly  included  in  the  estimates  as  are  the  deaths 
from  drowning,  injury,  or  other  forms  of  violence. 

There  is  reason  to  suppose  that  the  value  of  our  figures  is 
somewhat  vitiated  by  imperfect  registration.  The  remark  is 
the  more  applicable  rts  we  go  back  in  time.  But  although  we 
can  surmise  an  incompleteness  of  the  registration  from  failure 
of  the  undertakers  to  make  due  returns,  or  other  cause,  we 
cannot  from  the  nature  of  the  case  demonstrate  it.  We  know, 
however,  that  a  certain  number  of  persons  are  buried  and  their 
deaths  recorded  in  Lynn,  who  lived  and  died  in  other  towns. 
We  may  presume,  too,  that  some  who  died  here  are  buried  in 
other  places,  where,  also,  their  deaths  are  recorded.  The 
effect  of  these  two  kinds  of  error  upon  the  death-rate  is 
precisely  opposite.  It  is  fair  to  assume  that  they  about  bal- 
ance each  other.  No  exact  correction  is  possible.  It  is  well 
known,  also,  that  many  of  the  working  people  of  Lynn, 
transient  residents  as  they  are,  acquire  disease  of  a  fatal 
character  here  and  go  to  their  country  homes  to  die ;  thus 
relieving  the  city  of  a  large  annual  addition  to  its  mortality 
list.  On  the  whole,  it  may  be  stated,  that  the  death-rate  of 
Lynn  appears  somewhat  lower  than  it  would  if  all  the  facts 
bearing  upon  it  were  obtainable.  But  the  same  sources  of 
error  probably  exist  in  all  the  towns  of  the  Commonwealth;' 
so  that  a  comparison  with  them  will  be  just. 

The  accepted  average  death-rate  of  Boston  is  24.5  per 
thousand  of  the  population.*  This  is  5.4  more  than  that  of 
Lynn.  But  the  overwhelmingly  greater  size  of  the  former 
city  makes  the  comparison  of  less  value  than  it  would  other- 
wise be.  I  therefore  subjoin  a  table  showing  the  death-rates 
for  ten  years  of  eleven  cities  of  Massachusetts,  having,  by 
the  census  of  1875,  over  20,000  inhabitants.  The  data  are 
taken  mainly  from  the  Thirty-Third  Registration  Eeport  of 
Massachusetts,  p.  cxvi  et  seq.  But  the  rates  there  given  are 
rejected  as  being  too  low ;  the  results  of  the  census  of  1875 
being  taken  as  a  basis  of  computation,  instead  of  the  mean 

*  See  Report  on  the  Sanitary  Condition  of  Boston,  by  Dr.  T.  B.  Curtis,  1875. 
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poiDulation,  as  estimated  for  the  ten  years.  I  have  employed 
the  arithmetical  mean  of  the  population  for  the  two  census 
years  1865  and  1875.  This  does  not  differ  sufficiently  from 
the  true  mean  to  make  any  appreciable  error  in  the  rates. 
The  rate  for  the  State  at  large,  and,  as  a  matter  of  especial 
interest  in  this  connection,  those  of  the  neighboring  towns 
which  once  constituted  a  part  of  Lynn  are  stated.  The  birth- 
rate for  the  same  period  is  also  given,  inasmuch  as  it  is  some- 
times asserted  that  it  is  the  "controlling  element"  of  the 
death-rate  ;  a  statement  which  is  here  seen  to  be  fallacious. 


Population  in 
1875. 

Death-rate.* 

Birth-rate* 

Difference.-* 

Lynn, 

32,600 

19.4 

26.7 

7.3 

The  State,       . 

1,661,912 

19.2 

26.2 

7.0 

Worcester,     . 

49,317 

22.4 

32.9 

10.5 

Lowell,  . 

49,688 

22.2 

23.8 

1.6 

Fall  River,  .  . 

45,340 

21.8 

27.7 

5.9 

Salem,    . 

25,958 

20.4 

16.8 

—3.6 

Cambridge,    . 

47,838 

20.0 

30.8 

10.8 

Somerville,     . 

21,868 

19.6 

33.2 

13.6 

Lawrence, 

31,916 

19.1 

80.6 

11.5 

Springfield,    . 

31,053 

18.9 

27.5 

8.6 

Chelsea, 

20,737 

18.8 

26.6 

7.8 

Taunton, 

20,445 

17.6 

26.4 

8.8 

New  Bedford, 

25,895 

17.3 

19.5 

1.2 

Lynnfield,f     . 

769 

16.3 

19.9 

3.6 

Saugus,f 

2,578 

15.4 

17.7 

2.3 

Swami^scott,! 

2,128 

15.2 

25.4 

10.2 

Nahant,t 

766 

11.7 

28.0 

16.3 

By  this  table  it  will  be  perceived  that  there  are  five  cities 
of  more  than  twenty  thousand  inhabitants  in  Massachusetts 
whose  death-rates  are  lower  than  that  of  Lynn,  and  six  whose 
death-rates  are  higher.  Somerville  and  Lawrence  differ  only 
by  two-  and  three-tenths,  respectively.  Some  of  our  little 
neighbors  are  so  far  above  us  in  healthfulness  that  a  compari- 
son seems  almost  odious.  The  great  lack  of  correspondence 
between  the  birth-  and  death-rates  in  this  table  is  a  matter  for 
observation.  How  far  differences  in  the  care  with  which 
births  and  deaths  are  registered  will  account  for  the  remarka- 
ble variation  here  shown,  I  do  not  undertake  to  say.     We  ma}'- 


*  Mean  of  the  years  1866  to  1875,  Inclusive, 
t  Formerly  Lynn, 
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conclude  that  the  position  of  Lynn,  as  to  healthfuhiess,  among 
the  cities  of  the  State,  is  a  medium  one ;  it  does  not  malie  the 
best  showing,  while  it  is  very  far  from  making  the  worst. 

Mortality  at  Different  Ages. — There  is  no  more  accurate 
test  of  the  sanitary  condition  of  any  place  than  the  mortality 
among  its  children.  Those  of  tender  age  are  almost  con- 
stantly at  home  and  exposed  to  whatever  causes  of  disease 
may  be  localized  there.  Their  systems  are  very  susceptible 
to  the  influences  of  bad  air,  water  and  food.  In  the  transition 
state  of  any  town  from  the  comparative  salubrity  of  a  country 
village  to  the  unhealthy  conditions  of  an  urban  community, 
children  are  the  first  to  feel  the  change.  They  are  the 
advance  guard,  first  under  fire  from  the  forces  of  disease, 
and  suflering  most  severely.  We  have  seen  that  the  general 
death-rate  of  Lynn  is  not  very  high  as  compared  with  other 
places.  We  will  now  analyze  this  rate,  to  see  if  any  one  age 
contributes  more  or  less  than  its  share.  As  our  principal 
object  in  the  inquiry  is  to  ascertain  how  the  children  are 
affected,  the  rates  are  given  for  three  groups  only;  viz., 
those  under  one  year,  those  under  five,  and  those  over  five. 
In  the  first  table,  Lynn  is  compared  with  Boston  and  with 
the  State  at  large,  for  the  two  census  years  1865  and  1875. 


The  census  of 
Lynn. 


1870  did    not   give   the   age-distribution  of 


Deaths  per  1,000  at  Specified  Ages. 


1865. 

1875. 

Mean. 

f  Under  1, 

211.2 

251.7 

231.4 

l™-.  ■    -i  H^fr^f-  :    :    :    :    : 

79.0 
15.5 

73.1 
12.8 

76.0 
14.1 

l^All  ages, 

22.1 

19.4 

20.7 

C  Under  1, 

265.5 

275.8 

270.6 

Bo--,  •irfsf-  :    :    :    :    : 

92.9 

86.8 

89.8 

15.6 

18.8 

17.2 

[  All  ages,    .        .   '     . 

23.6 

26.1 

24.8 

'Under  1, 

TH.ST„E,ig;f-f.  ;    :    :    :    : 

205.2 

226.5 

215.8 

68.7 
14.9 

77.7 
14.8 

73.2 
14.8 

l^  All  ages,    ..... 

20.6 

21.1 

20.8 
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From  this  table  we  see  that  the  mortality  among  children 
in  Lynn  is  less  than  in  Boston,  but  considerably  greater  than 
in  the  State.  The  rate  among  children  under  one  is  greater 
in  1875,  a  year  of  average  healthfalness,  than  in  1865,  when 
the  general  rate  was  exceptionally  high.  This  leads  us  to 
infer  that  the  death-rate  among  infants  is  increasing.  If  any 
further  proof  of  this  statement  is  required,  it  can  be  obtained 
from  a  consideration  of  the  percentage  of  deaths  under  one  to 
births.  They  are  given  for  two  successive  quinquennial 
periods  in  the  following  table  : — 


YEAK  . 

Percentage, 

TEAK. 

Percentage. 

1866,  .... 

1867,  .... 

1868,  .... 

1869,  .... 
1870 

15.1 
16.1 
13.6 
20.1 
19.5 

1871,  .... 

1872,  .... 

1873,  .... 

1874,  .... 

1875,  .... 

Average, 

24.7 
25.6 
20.7 
16.7 

18.2 

Average,  . 

16.9 

21.2 

The  difference  in  the  averages  for  the  two  periods  is  4.3. 
The  average  number  of  deaths  under  one  to  the  whole  popu- 
lation for  the  first  period  is  4.5  ;  for  the  second  period,  5.5  ; 
a  difference  of  one.  The  average  number  of  deaths  under 
five  for  the  first  period  is  6.7  ;  for  the  second  period,  8.1 ;  a 
difference  of  1.4.  Although  the  general  rate  of  mortality  is 
much  higher  for  the  second  period,  yet  the  increase  is  dispro- 
portionately large  for  the  ages  under  five. 

Mortality  of  Natives  and  Foreigners  compared. — As  in 
other  cities  of  the  Commonwealth,  so  in  Lynn,  the  rate  of 
mortality  among  those  of  foreign  parentage  is  decidedly 
greater  than  with  the  native  stock.  The  special  enumeration 
of  the  population  of  Lynn,  made  for  the  State  Board  of 
Health,  has  enabled  me  to  institute  a  pretty  exact  comparison 
in  regard  to  this  point.  Those  of  mixed  parentage  have  been 
reckoned  as  natives,  and  their  deaths  so  regarded.  For  this 
reason  the  statement  of  difference  in  mortality  may  be  con- 
sidered rather  under  than  over  the  truth. 
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YEAR. 

Death-rate  among 

those  of  Foreign 

Parentage. 

Death-rate  among 
those  of  Ameri- 
can Parentage. 

Difference. 

1871, 

1872 1 

1873,  .        .        .        .    ■     . 

1874,      

1875,      

23.4 
28.9 
23.9 
20.4 
24.2 

17.2 
21.7 
19.9 
16.5 
15.7 

6.2 

7.2 
4.0 
3.9 
8.5 

Mean, 

24.1 

18.2 

5.9 

If  the  calculation  is  carried  back  still  further,  the  same 
diiference  appears.  I  have  assumed  that  the  proportion 
between  the  foreigners  and  their  children  is  the  same  for  the 
successive  years,  and  taking  the  average  annual  percentage 
of  increase,  have  estimated  the  number  for  each  year.  It 
may  be  asserted  by  some  that  the  higher  death-rate  among 
the  foreigners  is  due  mainly  to  a  higher  birth-rate,  which 
furnishes  a  greater  number  of  victims  for  infantile  disorders. 
That  there  is  a  basis  of  truth  for  this  assertion  cannot  be 
denied  ;  yet  a  reference  to  the  following  table  will  show,  that 
while  in  regard  to  past  years,  the  explanation  may  account 
for  a  part  of  the  difference  in  mortality,  yet  it  cannot  for  all, 
and  that  recently  it  fails  altogether  : — 


TEAK. 

Native 
Birth-rate. 

Foreign 
Birth-rate. 

Difference. 

Diff.  between 

Native  Birth-  and 

■  Death-rate. 

Diff.  between 

Foreign  Birth-  and 

Death-rate. 

1871,    . 

20.0 

27.3 

7.3 

2.8 

3.9 

1872,     . 

25.8 

38.3 

12.5 

4.1 

9.4 

1873,     . 

24.7 

33.7 

9.0 

4.8 

9.8 

1874,     . 

23.8 

28.5 

4.7 

7.3 

8.1 

1875,     . 

23.1 

27.4 

4.3 

7.4 

3.2 

It  is  here  shown — 

1.  That  the  difference  between  the  native  and  foreis^n 
birth-rate  has  steadily  diminished  for  the  past  four  years. 

2.  That  while  the  natural  increase  of  the  natives  (^.  e., 
the  difference  between  the  birth-  and  death-rates)  is  increas- 
ing, that  of  the  foreigners  is  diminishing. 
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3.  That  for  the  last  year  of  the  period  covered,  the 
natural  increase  of  the  natives  has  been  more  than  double 
that  of  the  foreigners. 

But  if  the  difference  in  the  birth-rates  of  the  two  classes 
does  not  account  for  the  difference  in  mortality  observed, 
what  are  the  causes?  I  think  they  may  be  summarized  as 
follows  : — 

1.  A  very  general  selection  by  foreigners  of  the  most 
unhealthy  spots  as  places  of  residence. 

2.  A  less  intelligent  appreciation  by  them  of  the  laws  of 
correct  living,  as  regards  cleanliness,  ventilation,  temper- 
ance, etc. 

I  do  not  believe  it  can  be  truthfully  asserted  that  there  is 
an  innate  proclivity  to  disease  in  any  one  of  the  races  making 
up  this  foreign  population,  sufficient  to  account  for  the  rela- 
tively great  mortality  among  them. 

Mortality  of  the  Sexes  compared. — The  death-rate  of  females 
in  Lynn  appears  to  be  somewhat  .lower  than  that  of  males. 
From  1866  to  1875,  inclusive,  the  number  of  deaths  per 
thousand  was:  among  males,  20.9;  among  females,  19.4, 
or  1.5  less.  The  lower  rate  of  mortality  among  females, 
taken  in  connection  with  their  greater  numbers,  explains, 
partially,  the  low  general  rate  of  the  city. 

N'ormal  Death-rate. — I  have'  calculated  the  so-called  "  nor- 
mal death-rate"  of  Lynn  for  the  two  census  years  1865  and 
1875,  making  use  of  the  United  States  life-table,  with  the 
following  result. 

In  1865,  the  normal  death-rate  was  20.7  ;  the  actual  being 
22.1,  or  1.4  more.  In  1875,  the  normal  death-rate  was  20.7  ; 
the  actual  being  19.7,  or  1  less.  This  normal  death-rate  is 
of  little  value,  owing  to  the  prodigious  guesswork  which 
forms  the  basis  of  the  United  States  life-table. 

Some  English  authorities  have  assumed  a  death-rate  of 
seventeen  per  thousand  as  normal.  The  appropriateness  of 
this  term  may  well  be  questioned.  Strictly  speaking,  the 
normal  death-rate  will  only  be  attained  when  all  die  of  old 
agce.  That  such  a  millennial  freedom  from  disease  will  ever 
be  reached  by  the  human  race  is  not  to  be  believed.  Yet  it 
were  well  to  aim  for  the  ideal  standard  of  healthfuluess,  and 
not  for  some  lower  one  misnamed  the  "normal." 
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V. — Prevailing  Diseases. 

The  prevailing  diseases  of  any  locality  may  be  considered 
as  belonging  in  two  general  classes.  First,  those  which  fre- 
quently produce  a  fatal  result;  and  second,  those  which 
rarely  or  never  do  so.  The  degree  of  prevalence  of  the  fatal 
class  can  be  ascertained  approximately  by  consulting  the 
record  of  deaths.  But  here  we  are  met  by  such  palpable  and 
constantly  recurring  instances  of  erroneous  or  incomplete 
diagnosis,  that  the  statistics  are  almost  valueless  for  a  com- 
parison of  diseases  among  themselves.  But,  as  this  is  the 
best  source  of  information  we  have,  we  must  avail  ourselves 
of  it,  bearing  in  mind  its  probable  errors. 

The  degree  of  prevalence  of  non-fatal  diseases  can  only  be 
determined  by  consulting  physicians,  and  others,  who  have 
means  of  observation.  No  statistics  are  available;  but  the 
general  conclusions  may  be  considered  nearly  as  reliable  as 
those  concerning  the  fatal  diseases. 

Following  the  nosological  arrangement  which  has  been 
adopted  for  the  registration  of  diseases  in  Massachusetts,  it 
is  found  that  for  the  last  ten  years  the  different  classes  are 
credited  with  the  following  percentages  of  the  total  mortality 
in  Lynn  :* — 


Class  I. — Zymotic  diseases, . 

II. — Constitutional  diseases, 
III. — Local  diseases, 
IV. — Developmental  diseases, 
V. — Violent  deaths, 


26.4 
27.6 
24.7 
18.4 
2.9 


The  most  important  of  these  classes,  from  a  sanitary  point 
of  view,  is  the  first,  for  the  reason  that  it  contains  so  many  of 
those  diseases  which  are,  to  a  greater  or  less  degree,  prevent- 
able. These  will  now  be  considered  in  detail,  beginning  with 
those  which  occasion  the  greatest  amount  of  mortality,  and 
following  the  order  downwards.  As  is  customary  with 
writers  now,  diarrhoeal  diseases  are  grouped  together.  All 
the  deaths  but  seventeen  in  the  class  belong  to  the  miasmatic 
order. 


*  These  percentages  are  of  all  deaths  for  which  a  cause  is  assigned, 
known"  class  are  included  "  Hemorrhage"  and  "  Tumor." 
27 


In  the  "  un- 
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Diarrhoeal  Diseases. — These  have  been  reported  in  Lynn 
under  the  names  of  cholera  infantum,  d3^sentery,  diarrhoea, 
and  cholera  morbus.  The  first  named  has  produced  nearly 
four  times  as  many  deaths  as  all  the  others  combined.  To- 
gether they  stand  credited  with  631  deaths  in  ten  years  (1866 
to  1875,  inclusive);  a  percentage  to  the  total  mortality  of 
11.2,  and  to  the  zymotics  of  42.4.  The  mean  number  per 
1,000  of  the  population  for  the  period  named  is  2.26.  This 
is  greater  than  the  rate  which  obtains  in  the  State  at  large, 
and  but  little  below  that  of  London.  It  is  probable  that  the 
larger  number  of  those  cases  which  are  reported  as  "canker," 
and  are  reckoned  in  the  class  of  constitutional  diseases, 
belong  here.  The  same  is  true  of  many  other  infantile  dis- 
orders of  nutrition,  which  appear  in  the  record  of  deaths  as 
"infantile,"  "teething,"  "convulsions,"  and  some  of  those 
called  "consumption."  It  is  customary  with  many  people 
to  designate  a  disease  by  its  most  prominent  tinal  symptom, 
whether  that  be  an  apthous  sore  mouth  ("canker"),  wasting 
of  the  body  ("consumption"),  convulsions,  or  other  mani- 
festation. The  above  is  one  of  the  sources  of  error  in  our 
registration  which  has  been  before  alluded  to.  As  is  usually 
the  case,  the  great  majority  of  the  victims  of  diarrhoeal  dis- 
eases are  children. 

Typhoid  Fever. — Under  this  head  are  included,  beside 
those  cases  reported  as  "typhoid  fever,"  one  case  reported  as 
"typhus  fever,"  two  as  "bilious  fever,"  six  as  "gastric  fever," 
and  thirty-three  as  simply  "fever."  It  has  been  considered 
justifiable  to  regard  all  the  different  cases  as  typhoid,  for  the 
reason  that  this  is  the  principal  continued  fever  recognized  by 
medical  writers  in  this  part  of  the  country.  It  is  possible 
that  some  of  those  cases  reported  as  "fever"  may  be  of  local 
origin,  like  lung  fever  or  brain  fever ;  but  the  probabilities 
are  against  this.  At  an}'  rate  there  is  no  more  reason  to 
doubt  these  statistics  than  those  in  regard  to  other  affections. 
The  whole  number  of  deaths  in  the  ten  years  is  263  ;  a  per- 
centage to  the  total  mortality  of  4.6,  and  to  the  zymotics  of 
17.6.  The  mean  rate  per  thousand  of  the  population  is  0.941. 
This  mean  rate  is  higher  than  the  maximum  of  Boston  since 
1851.*     It  is  at  least  one-third  greater  than  the  average  rate 

*  See  Repoi-t  on  Sanitaiy  Condition  of  Boston,  p.  105. 
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of  Boston.  But  the  disease  is  less  prevalent  here  than  in  the 
purely  rural  communities.*  It  is,  however,  constantly  present 
with  ns,  and  is  nearly  twenty-fold  more  destructive  to  life 
than  the  much-dreaded  small-pox.  It  is  also  better  under- 
stood in  regard  to  its  causes  and  means  of  prevention,  than 
are  some  others  of  the  zymotics.  It  is  eminently  preventa- 
ble by  sanitary  measures.  Two  points  are  now  admitted  by 
many  of  the  best  authorities  in  respect  to  its  etiology.  1st. 
That  it  is  due  to  a  specific  poison,  which  can  produce  this 
disease  and  no  other.  2d.  That  this  poison  is  conveyed  into 
the  system  by  means  of  polluted  air,  water  or  food. 

Filth  alone,  in  the  opinion  of  the  writer,  is  not  sufficient  to 
cause  the  disease,  but  furnishes  the  conditions  for  its  develop- 
ment and  spread.  In  this  place  it  appears  to  originate  most 
frequently  in  contaminated  well-water ;  and  it  is  only  neces- 
sary to  recall  what  has  been  said  in  regard  to  the  subsoil  of 
Lynn  and  the  character  of  its  wells  to  understand  why  the 
disease  is  exceptionally  prevalent. 

In  order  to  furnish  evidence  of  a  conclusive  nature,  a  large 
number  of  cases  have  been  investigated  by  myself  and  my 
assistant  in  this  work.  Dr.  S.  W.  Clark.  The  facts  adduced 
seem  to  support  the  theory  given  above. 

Out  of  the  fifty-three  cases  investigated,  in  forty-two  of 
them  the  patients  had  habitually  used  well-water.  The  water 
of  the  wells  from  which  eighteen  of  this  forty-two  drew  their 
supply  was  proved  by  chemical  examination  to  be  badly  con- 
taminated by  drainage  from  privies.  In  one  other  case  the 
water  was  examined  and  shown  to  be  slightly  contaminated. 
Of  the  remaining  twenty-three  using  well-water,  in  the  case 
of  eleven  the  wells  were  so  badly  situated  as  to  excite  suspi- 
cions of  contamination.     No  chemical  examination  was  made. 

Out  of  the  eleven  persons  who  did  not  use  well-water,  five 
were  shown  to  be  exposed  to  emanations  from  cesspools  or 
drains.  In  only  six  of  the  fifty-three  cases  were  the  hygienic 
conditions  free  from  serious  defects.  In  many  of  the  cases 
a  variety  of  circumstances  tending  to  the  production  of  this 
and  other  diseases  was  observed. 

Typhoid  has  diminished  in  frequency  since  the  introduction 
of  pond-water,  and  the  decrease  is  more  especially  noted  in 

*  See  Paper  by  Dr.  Derby  in  Second  Annual  Report,  State  Board  of  Health. 
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the  thickly  settled  parts  of  the  city,  the  probable  reason  for 
this  being  that  there  the  pond-water  is  more  generally  used 
in  preference  to  the  wells,  than  in  the  outskirts. 

Scarlatina. — This  terrible  scourge  of  childhood  ranks  third 
among  the  death-producing  zymotics  in  Lynn.  Like  typhoid 
fever,  it  is  so  constantly  present  with  us,  that  it  may  be  con- 
sidered endemic.  Yet  it  varies  greatly  in  the  degree  of  its 
prevalence  at  different  times  and  seasons.  It  has  caused,  dur- 
ing ten  years,  204  deaths,  an  annual  average  of  20.4.  Its 
maximum  mortality  was  reached  in  1875,  when  it  numbered 
55  victims.  The  next  highest  mortality  was  in  1874  (32 
deaths),  and  the  minimum  in  1866  (5  deaths).  Its  average 
percentage  to  the  whole  number  of  deaths  is  3.6;  to  the 
zymotics  13.6.  Mean  number  per  thousand  of  population, 
0.73,  An  examination  of  the  map  will  show  that  it  is  more 
fatal,  if  not  more  prevalent,  in  the  unhealthy  sections  of  the 
city.  In  its  distribution  it  seems  to  follow  the  same  law  as 
other  diseases,  and  to  seek  places  where  its  presence  is  not 
needed  to  fill  up  the  measure  of  mortality,  thus  verifying  the 
Scripture  adage,  "To  him  that  hath  shall  be  given."  But 
the  healthiest  section,  and  the  most  carefully  managed  house- 
holds are  not  exempt  from  its  visitations  and  its  ravages. 
There  are  no  restrictive  regulations  in  force  in  regard  to  it. 
Children  from  families  affected  are  allowed  to  attend  school, 
and  no  measures  of  disinfection  are  required  after  recovery. 
Were  a  strict  system  of  registration,  isolation,  and  purifica- 
tion adopted,  there  is  little  doubt  that  the  disease  might  be 
much  diminished  in  frequency,  if  not  virtually  stamped  out.* 

Diphtheria  and  Croujp. — These  diseases  are  reckoned  to- 
o-ether,  not  as  implying  that  they  are  identical,  but  on  account 
of  the  very  general  confusion  of  diagnosis.  It  is  unquestion- 
able that  diphtheria  does  sometimes  make  its  first  appearance  in 
the  larynx,  producing  a  case  of  diphtheritic  laryngitis,  which, 
in  its  symptoms,  course  and  termination  cannot  be  distin- 
guished from  membranous  croup,  if  that  be  a  separate  dis- 
ease ;  and  on  the  other  hand,  when  ordinary  diphtheria  causes 
great  obstruction  in  the  pharynx,  the  difficult  breathing  may 

*  Since  this  was  written,  I  have  learned  that  the  school  committee  have  passed  an 
order  forbidding  children  from  families  affected  with  scarlatina,  small-pox,  diphtheria, 
etc.,  to  attend  school.  It  may  be  reasonably  doubted  whether  this  order  will  be  car- 
ried out. 
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lead  physicians  and  attendants  to  speak  of  the  case  as  one  of 
croup.  Hence  no  attempt  is  made  to  separate  the  diseases  in 
tlie  statistical  inquiry. 

From  1866  to  1875,  they  have  caused  152  deaths,  or  2.7 
per  cent,  of  the  mortality.  The  percentage  to  the  zymotics  is 
10.2.     Mean  number  per  thousand  of  the  population,  0.544. 

But  the  period  embraced  in  this  inquiry  is  sandwiched  in 
between  two  epidemics  of  diphtheria,  the  one  reaching  its  cli- 
max in  1865,  and  the  other  being  now  in  progress.  For  this 
reason  our  rates  appear  lower  than  they  would  if  a  larger 
number  of  years  were  included.  The  present  epidemic  began 
in  1875,  but  did  not  become  very  general  until  last  spring. 
Since  then,  however,  it  has  occasioned  such  a  large  amount  of 
mortality,  that  its  treatment  is  reserved  for  a  separate  paper.* 
WJiooping -cough. — Whooping-cough  comes  next  on  the 
list,  but  it  is  "next  by  a  long  interval."  Only  62  deaths  are 
attributed  to  it  in  ten  years.  This  is  a  percentage  of  1.1 
of  all  deaths.  It  is  greater  than  the  average  percentage  of 
Boston,  but  much  less  than  that  of  England.  It  is  the  opin- 
ion among  our  medical  men  that  whooping-cough  is  rarely  or 
never  fatal  with  us,  except  through  complications,  the  most 
frequent  of  which  are  catarrhal  pneumonia  and  acute  hydro- 
cephalus. The  former  comes  on  as  the  result  of  exposure, 
and  the  latter  occurs  chiefly  in  tuberculous  children.  In  either 
case  the  death  is  but  seldom  ascribed  to  whooping-cough  when 
the  report  is  made  by  a  physician. 

Oerebro- Spinal  Meningitis. — This,  which  is  known  in  our 
community  as  the  "new  disease,"  does  not  appear  in  the 
records  of  mortality  until  1872,  when  it  stands  credited  with 
one  death.  In  the  year  following,  32  were  ascribed  to  it,  and 
in  1874,  11.  These  compose  the  total  number,  44.  But 
there  is  no  good  reason  to  suppose  that  it  has  never  occurred 
previously.  With  the  prevailing  ignorance  and  carelessness 
in  regard  to  both  diagnosis  and  registration,  it  would  not  be 
at  all  strange  if  some  cases  of  death  from  this  cause  got  into 
the  records  under  the  heads  of  "convulsions,"  "disease  of  the 
spine,"  or  "  disease  of  the  brain."  So  far  as  the  disease  has 
been  observed  here,  its  most  common  habitat  is  the  badly 
drained  and  otherwise  unhealthy  quarters  of  the  city. 

*  This  appears  at  a  later  page  under  "  Health  of  Towns." 
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'Erysipelas. — This  disease  is  prevalent  at  times,  but  it  can- 
not be  said  to  be  very  fatal.  Twenty-nine  deaths  have  been 
ascribed  to  it  in  ten  years. 

Rheumatism. — In  its  various  forms,  acute  and  chronic  rheu- 
matism is  very  frequently  met  with  in  Lynn.  It  stands 
charged  with  26  deaths  in  ten  years,  chiefly  caused  by  rheu- 
matic fever.  It  is  probable  that,  indirectly,  it  is  the  occasion 
of  many  more  deaths  through  the  production  of  valvular  dis- 
ease of  the  heart.  These,  however,  appear  usually  under  the 
name  of  "heart  disease." 

Measles. — This  aflTection  is  widely  prevalent,  but  seldom 
fatal.  Indeed,  it  seems  to  be  uniformly  of  a  mild  type.  It 
is  possible,  however,  that  some  cases  of  death  from  pneumo- 
nia, which  occasionally  occurs  as  a  fatal  complication  of  mea- 
sles, should  be  ascribed  to  it  instead  of  the  former  afiection. 

8mall-pox.  —  Small-pox  cannot  be  charged  with  a  large 
share  of  our  mortality.  It  has  occasioned  only  15  deaths  in 
ten  years,  a  percentage  of  0.026  to  the  whole  number. 
During  the  time  of  its  great  prevalence  in  Boston,  it  occurred 
here  in  repeated  instances,  but  did  not  assume  a  very  fatal 
form.  The  city  authorities  have  always  taken  wise  and  effi- 
cient measures  to  limit  its  spread.  Had  the  course  here  pur- 
sued been  followed  by  all  other  cities  and  towns  in  the  Com- 
monwealth, there  would  have  been  a  great  saving  of  life. 

Alcoholism  is  widely  prevalent ;  but  as  it  is  not  popular  to 
die  a  drunkard,  its  victims  are  hardly  ever  credited  to  it, 
unless  they  are  poor  and  friendless. 

Influenza,  or  catarrhal  fever,  is  extremely  frequent  at  cer- 
tain seasons,  and  when  an  epidemic  influence  is  abroad.  It  is 
rarely  fatal.     Five  deaths  are  ascribed  to  it  in  ten  years. 

Syphilis  is  another  zymotic  of  which  it  is  not  considered 
creditable  to  die.  For  this  reason  it  seldom  appears  in  the 
records  as  a  cause  of  death.  It  is  not  as  prevalent  here  as  in 
larger  cities ;  but  unquestionably  produces  a  vastly  greater 
amount  of  mortality  than  is  shown  by  the  records. 

Malaria. — Four  deaths  in  the  ten  years  are  ascribed  to 
malaria.  The  cases  are  mostly  imported.  The  writer  has, 
however,  known  of  one  that  appeared  to  be  genuine  inter- 
mittent originating  on  the  low,  wet  land  close  by  Bog 
Meadow.     It  was  cured  promptly  by  quinine. 
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Purpura  is  charged  with  four  deaths  in  ten  years ;  car- 
buncle, tape-worm  and  malignant  pustule  with  one  each. 

The  percentage  of  the  mortality  caused  by  the  constitutional 
diseases  is  divided  as  follows  between  the  two  orders  of  that 
class:  diathetic,  10.9;  tubercular,  16.6.  Only  one  of  the 
special  diseases  embraced  in  these  orders  is  of  sufficient  im- 
portance in  connection  with  our  subject  to  require  extended 
notice.* 

Pulmonary  Consumption. — This  stands  at  the  head  of 
death-producing  causes  in  Lynn,  as  in  the  country  at  large. 
It  has  produced  1,098  deaths  in  ten  years  ;  upwards  of  19 
per  cent,  of  the  deaths  from  specified  causes.  In  early  times 
consumption  was  not  a  frequent  disease  here,  if  we  may 
credit  Lewis,  the  historian  of  Lynn.  He  says  (p.  81,  His- 
tory) that  "formerly  a  death  by  this  disease  was  a  rare  occur- 
rence, and  then  the  individual  was  ill  for  many  years,  and  the 
subjects  were  usually  aged  persons.  In  1727,  when  a  young 
man  died  of  consumption  at  the  age  of  nineteen,  it  was  noted 
as  a  remarkable  circumstance ;  but  now  young  people  fre- 
quently die  of  that  disease  after  an  illness  of  a  few  months. "f 

There  was  no  public  record  of  deaths  that  had  any  claim 
to  completeness  until  the  year  1844.  The  church  or  parish 
records  are  available  ;  but  it  is  doubtful  if  they  are  fully  reli- 
able, even  in  respect  to  the  members  of  the  parish.  Lewis 
says  that  "of  316  persons  whose  deaths  were  noticed  in  the 
First  Parish  for  about  20  years  previous  to  1824,  112  were 
the  subjects  of  consumption  ;  and  in  some  years  since  then, 
more  than  half  the  deaths  have  been  caused  by  that  insidious 
malady."  This  certainly  shows  a  much  greater  percentage  of 
mortality  than  has  existed  now  for  a  long  time.  The  phthisis- 
rate  has  been  decreasing  for  some  years,  as  is  shown  by  the 
following  table : — 

*  As  it  is  impossible  to  consider  separately  all  of  the  long  list  of  special  diseases 
belonging  to  this  and  the  following  classes,  a  selection  is  made  of  those  which  are 
relatively  most  prevalent  in  Lynn. 

t  The  "  History  of  Lynn  "  was  first  published  in  1844. 
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Deaths  from  Gonsumption  for  Five  Census  Years. 


YEAR, 

Percentage 
of  Total 
Mortality. 

Number 
per  1,000  of 
Population. 

YEAR. 

Percentage 
of  Total 
Mortality. 

Number 
per  1,000  of 
Population. 

1855,    . 

1860,  . 

25.3 
25.9 
22.2 
19.9 

5.28 
4.61 
4.96 
3.43 

1875, 

Mean, 

18.2 

3.58 

1865,  . 
1870,  . 

22.5 

4.37 

The  averages  for  ten  years  (1866  to  1875)  are  a  little  less 
than  those  given  above,  but  higher  than  those  of  the  State. 
The  decrease  here  observed  may  be  partially  owing  to  the 
greater  degree  of  discrimination  used  in  reporting  cases.  It 
is  a  well-known  fact  that  the  term  "consumption  "  is  employed 
as  a  convenient  euphemism  for  alcoholism,  syphilis,  and  simi- 
lar disorders,  and  as  a  refuge  from  the  charge  of  ignorance  in 
obscure  cases  of  internal  disease.  I  think  there  is  good  rea- 
son to  doubt  if  genuine  phthisis  were  ever  as  prevalent  as  the 
earlier  statistics  would  seem  to  show.  In  comparison  with 
other  cities  and  towns  of  Massachusetts,  Lynn  ranks  among 
those  having  the  greatest  amouht  of  consumption.  In  the 
Eegistration  Eeport  of  Massachusetts  for  1866  is  a  compari- 
son of  the  333  towns  and  cities  then  existing  in  the  State,  in 
respect  to  the  prevalence  of  phthisis,  based  on  the  returns  of 
the  ten  previous  years.  In  this,  Lynn  is  No.  308  ;  the  town 
having  the  most  (Eandolph)  being  No.  333. 

The  causes  of  the  undue  prevalence  of  consumption  in 
Lynn  must  be  looked  for  in  the  abundance  of  our  wet  and 
undrained  lands,  in  neglect  of  ventilation,  and  that  careless- 
ness in  the  mode  of  living  which  is  particularly  characteristic 
of  a  certain  portion  of  the  population.  But  little  influence, 
in  my  opinion,  can  be  attributed  to  the  east  winds,  or  the 
moist  air  of  the  sea.  As  to  severity  of  climate,  Lynn  only 
suffers  in  common  with  New  England.  An  inspection  of  the 
mortality  map  will  show  that  the  black  dots,  representing 
deaths  from  consumption,  are  most  numerous  where  the  land 
is  low,  the  clay  near  the  surface,  the  sanitary  condition  in 
general  defective,  and  the  people  largely  of  immediate  foreign 
descent.     These  conditions  frequently  coexist. 


1877.]         SANITARY  CONDITION  OF  LYNN.  217 

Acute  Diseases  of  the  Lungs. — These  alone,  of  the  class 
of  local  diseases,  require  separate  mention.  They  are  in- 
cluded under  the  names  of  pneumonia,  bronchitis,  inflam- 
mation of  the  lungs,  congestion  of  the  lungs,  lung  fever, 
pleurisy,  and  "disease  of  the  lungs."  Sixty-nine  cases  were 
reported  as  "  disease  of  the  lungs "  in  ten  years.  Fifty- 
nine  of  these  occurred  in  1868  and  1869,  only  four  deaths 
being  ascribed  to  pneumonia  during  that  time.  As  these  are 
the  only  years  in  which  the  latter  disease  is  credited  with  so 
few  deaths,  it  is  thought  probable  that  those  resulting  from 
it  were  included  in  the  deaths  from  "  disease  of  the  lungs." 
The  whole  group  have  caused  383  deaths  in  the  ten  years ; 
6.8  per  cent,  of  the  total  mortality.  Only  consumption  and 
the  group  of  diarrhoeal  diseases  can  claim  a  greater  number  ot 
victims. 

Pneumonia  is  not  very  frequent,  but  its  relative  mortality  is 
high.  Bronchitis  is  extremely  common,  but  rarely  f^xtal  except 
with  old  people  and  children ;  and  then  the  death  is  often 
ascribed  to  something  else. 

In  regard  to  those  diseases  which  rarely  prove  fatal,  Lynn 
does  not  difier  sufficiently  from  other  places  in  the  Common- 
wealth to  render  any  extended  remarks  necessary.  Briefly, 
however,  it  may  be  stated  that  mild  catarrhal  afiections  of 
the  various  portions  of  the  respiratory  mucous  membrane  are 
exceedhigly  common.  Frequently  recurring  acute  attacks  of 
these  disorders  lead  to  the  chronic  form ;  so  that  one  often 
meets  persons  who  are  never  free  from  the  necessity  of  blow- 
ing the  nose,  hawking  to  clear  the  throat,  or  coughing.  The 
great  prevalence  of  nasal  catarrh  here,  as  elsewhere  in  New 
England,  may,  I  think,  be  looked  upon  as  a  cause  of  the  habit 
of  "talking  through  the  nose,"  so  called,  which  is  regarded 
as  characteristic  of  the  Yankee  race.  Children  acquire  the 
habit  often  through  unconscious  imitation  of  their  elders. 
The  cause  of  these  diseases  is  usually  referred  to  the  climate ; 
but  this  certainly  finds  efficient  allies  in  irregularly  heated 
shops  and  dwellings,  in  lack  of  ventilation,  and  in  all  those 
conditions  that  lead  to  impaired  vitality. 

Another-  prevalent  non-fatal  disease  is  dyspepsia.     In  its 

28 


218  STATE  BOAED  OF  HEALTH.  [Jan. 

protean  forms  it  affects  a  large  proportion  of  our  population, 
male  and  female.  The  form  most  commonly  met  with  is  the 
one  which  goes  by  the  name  of  "biliousness."  The  cause  is 
to  be  found,  partially  at  least,  in  the  undue  rush  and  hurry  of 
our  busy  seasons.  The  manufacturer  has  large  orders  to  fill, 
and  urges  on  his  men ;  the  latter  wish  to  earn  as  much  as 
possible  to  make  up  for  the  loss  during  the  season  of  idleness. 
The  hurry  extends,  even  to  eating  and  sleeping,  all  classes  of 
the  people  being  somewhat  affected  with  the  same  spirit  by 
contagion ;  and  so  the  mischief  is  done  which  outlasts  its 
cause. 

Non-malignant  affections  of  the  uterus  may  also  be  men- 
tioned in  this  connection.  They  are  especially  prevalent 
among  those  females  who  work  in  shops.  While  one  cause 
of  such  troubles  has  been  removed  in  the  substitution  of 
steam  for  foot-power  in  running  sewing-machines,  yet  there 
are  still  a  great  variety  of  circumstances  which  tend  to  pro- 
duce them.  It  is  hardly  possible  for  a  woman  to  become 
debilitated  from  overwork,  and  continue  so  for  any  great 
length  of  time,  without  experiencing  a  certain  amount  of 
disturbance  of  the  menstrual  function.  Neglected,  as  such 
disorders  usually  are,  the  functional  derangement  becomes 
organic  disease,  and  perhaps  a  life-long  source  of  suffering. 

VI. — Health  of  diffeeent  Districts  and  Streets. 

If  we  were  to  judge  by  the  general  death-rate  alone,  it 
might  seem  that  Lynn  already  possessed  a  degree  of  health- 
fulness  accorded  to  few  cities  of  its  size,  rendering  any 
measures  of  sanitary  reform  unnecessary ;  and  this,  not- 
withstanding the  fact  that  in  our  inspection  of  the  city,  we 
found  many  conditions  tending  directly  to  the  production  of 
disease.  But  it  must  be  remembered  that  the  general  rate  is 
an  average,  simply,  and  that  it  may  be  a  mean  between  two 
wide  extremes.  By  an  examination  of  what  follows,  it  will 
be  seen  that  there  are  in  our  city,  districts  and  streets  which 
present  rates  of  mortality  equal  to  those  of  the  most  crowded 
cities,  lying  side  by  side  with  other  districts  and  streets  which 
rival  the  most  favorably  situated  country  town  in  healthful- 
ness.     That  this  could  be  the  case  without  local  causes  oper- 
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ating  to  produce  the  difference  observed,  will  hardly  be 
believed  by  any  oue.  If  it  be  possible  to  determine  with 
precision  these  local  causes,  the  work  of  removing  whatever 
is  prejudicial  to  health  will  be  materially  aided. 

The  difference  in  mortality  referred  to  has  been  set  forth  in 
two  methods  ;  first,  by  means  of  the  map  which  accompanies 
this  Report:  secondly,  by  means  of  mortuary  statistics.  The 
map  in  a  measure  explains  itself.  Upon  its  surface  are  repre- 
sented the  deaths  from  consumption,  cholera  infantum,  pneu- 
monia, typhoid  fever,  scarlatina,  diphtheria  and  croup,  occur- 
ring in  the  city  for  ten  years  from  1866  to  1875  inclusive. 
It  must  be  acknowledged  that,  owing  to  imperfection  of  the 
records,  a  portion  of  these  deaths  could  not  be  located 
with  sutEcient  accuracy  to  warrant  their  being  put  down ; 
and  that  some  are,  undoubtedly,  at  a  little  distance  on  the 
street  from  the  exact  spot  of  their  occurrence.  But  these 
defects  do  not  impair  the  value  of  the  map  for  its  purpose, 
which  is  to  present  an  illustration  to  the  eye  of  the  relative 
amount  of  mortality  occurring  in  different  sections  of  the 
city.  In  forming  an  estimate  of  this  amount  from  the  map, 
it  is  necessary  to  take  the  density  of  the  population,  shown 
approximately  by  the  tinting  of  the  surface,  into  the  account. 
The  height  of  the  land  above  low  water  and  the  depth  of  the 
clay  from  the  surface  being  also  indicated,  it  is  interesting  to 
observe  the  distribution  of  deaths  with  reference  to  these 
points.  The  fact  can  hardly  fail  to  be  noted,  that  in  several 
places  where  the  death-spots  are  aggregated  with  unusual 
closeness,  the  clay  is  near  the  surface.  The  grouping  of  spots 
in  sections  naturally  wet  was  more  manifest  in  the  earlier 
years  of  the  period.  Latterly  these  natural  defects  have  in 
some  places  been  removed  by  drainage,  and  the  death-rate  in 
consequence  lowered. 

The  conclusions  to  be  drawn  from  a  careful  inspection  of 
this  map  are  amply  sustained  by  the  statistics  derived  from  a 
study  of  the  death-records.  By  means  of  these  statistics  and 
of  the  special  enumeration  of  the  population  by  streets,  it  has 
been  possible  to  calculate  the  death-rates  of  the  streets,  and 
also  to  divide  the  city  into  health  districts.  In  performing 
the  latter  task,  it  has  been  necessary  to  avoid,  as  much  as 
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possible,  the  division  of  streets  on  account  of  the  added  diffi- 
culty of  distributing  the  deaths.  For  this  reason,  the  lines 
do  not  always  follow  the  courses  that  would  be  desirable,  and 
the  difference  between  the  districts  is  less  marked  than  it 
would  otherwise  be.  In  going  through  the  records,  it  was 
found  that  some  of  the  deaths  did  not  properly  belong  to 
Lynn ;  in  others,  no  residence  was  given,  and  no  amount  of 
searching  in  directories  or  undertakers'  books  (the  ultimate 
resort)  would  suffice  to  reveal  it.  These  had  to  be  omitted, 
so  that  out  of  3,705  deaths,  exclusive  of  still-births  registered 
from  1870  to  1875  inclusive  (the  period  covered  by  the  inves- 
tigation), only  3,592  could  be  located.  This  number  is,  how- 
ever, obviously  sufficient  for  the  purpose.  The  omitted  deaths 
are  largely  among  those  of  foreign  parentage ;  therefore  the 
result  of  their  omission  is  to  diminish  the  death-rate  of  those 
districts  which  have  the  greatest  foreign  population.  It  will 
be  remembered  that  the  spots  on  the  map  show  only  deaths 
from  consumption,  pneumonia,  and  certain  of  the  principal 
zymotics  ;  while  the  statistics  include  all  deaths,  so  far  as 
it  was  possible  to  locate  them.  An  exact  correspondence, 
therefore,  between  these  figures  and  the  indications  of  the 
map  will  not  be  looked  for. 

Health  Districts. — The  city  is  divided  into  eleven  districts, 
differing  somewhat  notably  in  healthfulness.  The  following 
table  sets  forth  the  population  of  the  districts  in  1875,  the 
percentage  of  foreigners,  the  general  death-rate,  and  special 
rates  for  consumption,  diarrhoeal  diseases,  acute  diseases  of 
the  lungs,  and  four  zymotics,  averaged  for  six  years. 

Districts  I.,  11. ,  III.  and  IV.,  having  a  population  of 
8,519,  present  an  average  death-rate  of  24.4,  nearly  the  same 
as  that  of  Boston.  On  the  other  hand.  Districts  VIIL, 
IX.,  X.  and  XL,  with  a  population  of  10,263,  have  a  death- 
rate  of  16.6,  somewhat  lower  than  the  so-called  "normal." 
The  averaofe  of  the  other  three  districts  combined  is  a  little 
below  that  of  the  city  as  a  whole. 
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Table  of  Health  Districts. 


2  2 

Death 

-BATE :  Mean  of  .Six  Years  (1870  to 

Health  Disteicts. 

1 

to  3 
111 

1875, 

inclusive 

),  8till- births  excluded. 

o 
a 

a  o  6, 
■s  —   3 

SS  2 

No. 

Name. 

3 

3 

3  -e  2 

■i 

•3 

8 

u 
a 

15 

Ph 

fM 

O 

^ 

5 

< 

H 
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■Waterhill,  . 

2,533 

59.5 

25.4 

4.9 

3.6 

1.4 

3.0 

II.2 

Harbor, 

3,449 

63.7 

25.1 

4.3 

3.4 

2.3 

3.5 

III.3 

Western, 

1,892 

30.0 

22.1 

4.2 

2.8 

1.7 

2.8 

IV.4 

Wyoma, 

645 

5.6 

22.1 

2.8 

2.2 

1.4 

4,4 

V.s 

Central, 

5,999 

..    21.4 

19.6 

3.5 

1.9 

1.6 

2.1 

VI." 

Eastern, 

4,633 

23.4 

18.5 

3.7 

2.1 

1.6 

1.8 

VII.^ 

Franklin, 

3,185 

14.6 

18.4 

4.0 

1.9 

1.3 

2.1 

VIII.8 

Glcnmere, 

1,685 

12.4 

17.3 

2.7 

2.4 

1.4 

1.4 

IX." 

Common, 

4,343 

15.5 

17.1 

3.2 

2.1 

0.9 

1.2 

X.io 

Highland, 

1,972 

37.1 

16.0 

3.0 

3.1 

1.4 

1.7 

XI." 

Ocean, 

2,264 

8.1 

15.5 

2.3 

1.6 

1.2 

1.7 

City, 

32,600 

28.5 

19.5* 

3.6 

2.4 

1.5 

2.1 

*  Only  those  deaths  which  have  been  distributed  among  the  difiFerent  districts  hare 
been  used  in  determining  these  general  rates.  The  rates  are  all  based  upon  a  care- 
fully estimated  mean  of  the  population  for  the  six  years. 

1  District  low-lying.  Soil  generally  damp.  No  artificial  drainage.  Strawberry 
brook,  polluted  by  drainage  from  morocco  factories,  flows  through  it.  In  many 
streets  the  sanitary  condition  of  dwellings  is  bad. 

2  Borders  the  harbor,  which  is  foul  from  sewage.  The  glue  factory  and  polluted 
creek  before  described  are  within  its  limits.  Many  dwellings  in  bad  condition.  Clay 
near  surface.    Sewers. 

3  Sparsely  populated.  Much  of  soil  wet.  No  artificial  drainage.  Clay  on  low  lands 
near  surface.    Dwellings  variable,  good  and  poor. 

*  High  and  dry.  Many  people  of  poorer  class.  Sanitary  condition  of  many  dwell- 
ings defective. 

^  Generally  well  drained.  A  few  places  damp.  Many  boarding-houses.  Many 
adults  and  few  children.    Sewers. 

«  A  portion  of  the  land  wet.  No  artificial  drainage,  save  partially  for  surface. 
Sanitary  condition  of  dwellings  variable,  good  and  bad. 

'  District  well-conditioned,  as  a  rale.  Soil  naturally  damp.  Formerly  marshes. 
Drainage  by  sewers. 

8  District  with  all  characteristics  of  a  country  village.  Soil  dry,  save  round  Bog 
Meadow.    No  artificial  drainage. 

9  Sanitary  condition  of  dwellings  mostly  good.  Soil  dry,  except  near  marsh.  One 
or  two  sewers.    Clay  deep. 

i»  Sanitary  condition  of  dwellings  good,  with  some  exceptions.  High  and  dry. 
Natural  drainage  excellent.    No  sewers. 

"  Sanitaiy  condition  of  dwellings  good.  Soil  dry.  A  few  sewers.  No  clay  has 
been  found. 


Note. — The  word  "  good,"  as  used  in  these  notes,  does  not  imply  the  ideal  perfec- 
tion of  the  sanitarian,  but  is  simply  comparative. 
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Some  of  the  facts  set  forth  iu  this  table  require  special 
comment : — 

1.  The  two  districts  having  the  highest  deatli-rates  are 
those  containing  the  largest  percentage  of  foreigners.  Yet 
the  Highland  District,  which  comes  third  on  the  list  in  its 
relative  number  of  foreigners,  ranks  next  to  the  Ocean 
District  in  healthfulness.  This  must  be  attributed,  in  a 
measure,  at  least,  to  the  location.  The  death-rate  among  the 
foreigners  living  in  the  Highlands  is  but  17.8  per  thousand  ; 
while  that  in  the  Waterhill  District  is  27.5.  Among  the 
natives  on  the  Highlands  the  death-rate  is  15.1  per  thousand. 
Among  the  same  class  in  the  Waterhill  District,  it  is  22.1. 
The  difference  in  the  phthisis  rates  of  these  two  districts  is  a 
matter  of  interest,  in  connection  with  the  character  of  the  soil. 

2.  Wyoma  District  is  one  of  those  having  a  high  death- 
rate  ;  yet  it  contains  the  lowest  percentage  of  foreigners. 
Its  phthisis-rate  is  remarkably  low ;  but  that  from  the  four 
prevalent  zymotics  is  very  high.  The  high  death-rate  of  this 
region  must  be  accounted  for  by  the  mode  of  life  of  a  portion 
of  its  inhabitants. 

3.  Contrary  to  what  might  be  expected,  the  mortality  from 
diarrhoeal  diseases  is  quite  low  in  the  crowded  Central  Dis- 
trict. This  is  perhaps  due  to  the  great  number  of  adults 
living  there  iu  proportion  to  the  number  of  children. 

4.  The  Franklin  District  is  an  average  one  for  healthfulness. 
But  while  its  death-rates  from  diarrhceal  and  acute  lung  dis- 
eases are  low,  that  from  phthisis  is  exceptionally  high.  In  this 
connection,  what  has  been  said  of  the  natural  drainage  of  the 
region,  and  the  general  character  of  the  soil,  may  be  recalled. 

5.  The  low  rates  from  phthisis,  and  the  three  groups  of 
diseases  in  the  Ocean  District,  which  has  a  dry  soil  and  is 
otherwise  well  conditioned,  are  matter  for  observation. 

I  give  next  a  table  showius^  the  death-rates  of  some  of 
the  representative  streets  of  the  difterent  districts,  all  but  a 
few  of  which  have  a  population  of  more  than  140.  The  very 
long  streets,  and  those  which  differ  notably  in  the  different 
parts,  like  Beach,  Sagamore,  Broad,  Fayette,  and  others,  are 
not  given,  for  the  reason  that  the  death-rate,  which  is  but  a 
mean  of  the  sections,  does  not  fairly  exhibit  the  sanitary  con- 
dition of  any  of  them.  Other  fiicts  of  interest  in  this  connec- 
tion ai*e  also  set  forth. 
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All  the  districts  contain  some  streets  that  exhibit  a  high 
death-rate,  and  others  which  exhibit  a  low  one.  It  is  the 
predominance  of  one  or  the  other  of  the  classes  which  gives 
the  character  to  the  district.  The  highest  rates  are  shown  in 
connection  with  water  polluted  by  drainage.  Witness  the 
three  courts  on  the  borders  of  Silver  Lake  ;  Waterhill  Street, 
which  runs  along  the  lower  course  of  Strawberry  Brook  ;  and 
Pleasant  Street,  near  the  polluted  harbor  and  creek.  In  all 
of  these  places,  however,  there  are  prominent  hygienic  defects 
in  the  construction  and  management  of  many  of  the  dwellings. 
Privies  are  unclean,  piggeries  abound,  and  intemperance  is  not 
rarely  observed  among  the  inhabitants. 

Although  foreigners  predominate  in  many  of  the  most 
unhealthy  streets,  it  is  measurably  certain  that  this  fact  alone 
cannot  explain  their  unheal thiness ;  for  we  find,  on  the  one 
hand,  certain  streets,  as  Lynnfield  and  Bacheller,  the  inhab- 
itants of  which  are  nearly  all  natives  with  a  high  death-rate ; 
and,  on  the  other  hand,  certain  streets,  as  Acorn  and  Cottage, 
with  a  low  death-rate,  the  inhabitants  being  largely  of  foreign 
parentage.  Nor  can  the  height  of  the  land  above  the  level  of 
the  sea  furnish  the  full  solution  of  the  problem ;  for  some  of 
these  streets  having  a  low  rate  of  mortality  are  on  the  borders 
of  the  marsh,  although  possessing  a  comparatively  dry  soil. 
Our  investigations  have  furnished  no  evidence  that  residence 
near  a  clean  salt-marsh,  on  land  which  is  itself  well  drained, 
is  very  unhealthy.  The  case  is  far  otherwise,  however,  when 
the  marsh  is  polluted  by  sewage. 

A  careful  survey  of  all  the  facts  adduced  has  convinced  the 
writer,  that  in  a  contamination  of  water,  soil,  and  air  by 
accumulated  filth, — in  intemperance,  careless  habits  of  living, 
and  general  neglect  of  sanitary  laws  (influences  which,  when 
operative,  afiect  natives  and  foreigners  alike),  combined  in 
not  a  few  instances  with  natural  unhealthiness  of  site,  must 
be  found  the  explanation  of  the  great  variation  in  mortality 
between  the  different  streets  and  districts  of  the  city.  If 
foreigners  suffer  more  than  natives,  it  is  not  because  of  any 
predisposition  to  disease,  of  any  constitutional  weakness  of 
the  races,  or  difficulty  in  becoming  acclimatized,  but  because 
they  are  more  exposed  to  the  operation  of  the  causes  above 
mentioned. 
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VII. — Concluding  Remarks. 
Notwithstanding  the  fact  that  the  general  death-rate  of  the 
city  is,  on  the  average,  not  very  high,  there  is  an  urgent  and 
immediate  necessity  for  sanitary  work.  That  this  is  the  case, 
and  that  the  necessity  applies  to  the  city  as  a  whole,  will  be 
apparent  from  the  following  considerations  : — 

1.  In  certain  streets  and  sections  of  the  city  there  exist 
many  removable  causes  of  disease,  and  as  a  consequence  a 
large  excess  of  mortality. 

2.  The  healthy  portions  suffer,  in  a  measure,  with  the  un- 
healthy. Infectious  diseases,  which  find  a  permanent  abiding- 
place  amidst  the  filthy  privies,  sink-holes,  and  pigsties  of  the 
latter,  spread  at  times  into  the  former,  no  amount  of  cleanli- 
ness and  care  forming  an  effectual  barrier  to  their  entrance. 
Hence  it  is  that  families  which  conform  the  most  nearly  of 
any  in  the  community  to  the  laws  of  health,  are  sometimes 
destructively  invaded  by  scarlatina,  diphtheria,  typhoid  fever, 
and  similar  diseases. 

3.  Serious  sanitary  defects,  themselves  the  immediate  cause 
of  disease,  are  not  unfrequently  found  lurking  under  the  fair 
exterior  of  our  best  houses.  The  death-rate  of  the  healthiest 
and  best-conditioned  districts  is  thus  rendered  greater  than  it 
should  be. 

4.  The  aggregate  loss  from  sickness  and  death  may  be  said 
to  fall  upon  the  community  sustaining  it  as  a  whole.  It  cer- 
tainly lessens  production,  increases  pauperism,  and  in  various 
other  ways  checks  material  growth.  It  is  not  necessary  to 
enter  upon  any  labored  calculations,  as  some  have  done,  to 
obtain  the  exact  measure  of  this  loss  in  dollars  and  cents. 
Suffice  it  to  say,  that  it  forms  a  vastly  greater  burden  for  the 
shoulders  of  our  people  than  the  taxation  of  which  they  so 
much  complain.  An  organized  and  determined  effort  to 
diminish  this  loss  would  be  evidence  of  wisdom. 

It  is  now  proposed  to  state  briefly  what  are  conceived  to  be 
i|L  the  most  pressing  sanitary  needs  of  the  city,  so  far  as  they 
^fc  come  within  the  province  of  public  hygiene.  This  is  partly 
^Hfor  the  sake  of  bringing  in  certain  general  suggestions  as  to 
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the  remedial  measures  to  be  employed,  and  partly  by  way  of 
recapitulation. 

1.  More  Attention  to  /Soil-drainage. — An  illustration  of  the 
good  that  might  be  accomplished  by  the  city  in  this  direction, 
is  furnished  by  the  case  of  Bog  Meadow.  The  map  shows 
how  readily,  by  deepening  the  channel  of  Stacey's  Brook,  and 
the  construction  of  lateral  tile  or  stone  drains,  this  bog  might 
be  deprived  of  superfluous  moisture.  Were  it  done,  an  area 
of  waste  marsh-land  would  be  converted  into  a  productive 
garden  ;  and  the  residents  on  its  borders  and  along  the  course 
of  Stacey's  Brook  could  underdrain  their  wet  lands  with  the 
greatest  ease,  thus  removing  one  of  the  causes  of  phthisis, 
and  possibly  of  other  diseases.  Similar  results  might  be 
attained  in  other  parts  of  the  city. 

2.  An  Improvement  in  the  public  Water-supply. — The 
amount  stored  should  be  increased,  so  as  to  allow  of  that 
natural  purification  which  results  from  long  standing.  If  the 
water  were  thus  rendered  clear  and  colorless,  the  change  would 
probably  lead  to  its  universal  use,  and  an  abandonment  of  the 
wells,  which  experience  has  shown  so  liable  to  contamination. 
As  an  aid  to  this  purifying  process,  the  storage-basins  ought, 
perhaps,  to  be  thoroughly  cleansed  of  all  decaying  organic 
matter.  It  is  not  pretended  that  the  color  now  possessed  by 
the  water  indicates  anything  harmful  in  its  constitution,  but 
it  is,  on  this  account,  unacceptable  to  great  numbers  of  the 
people ;  and  it  will  remain  so  until  this  seeming  defect  is 
remedied. 

3.  A  better  System  of  Sewerage. — The  sewers  are  too  few 
in  number,  and  destitute  of  the  means  of  ventilation.  The 
disposal  of  the  sewage  is  highly  objectionable.  Under  this 
head  may  be  mentioned  the  necessity  which  exists  for  pre- 
venting factories  with  an  offensive  sewage  from  discharging 
it  on  the  surface  of  the  ground,  or  into  streams  which  never 
receive  flushing. 

4.  An  improved  Method  of  disposing  of  Night-Soil  and 
the  Contents  of  Cesspools. — To  accomplish  this,  it  is  necessary 
to  substitute  a  better  form  of  privy  for  the  miserable  afitiirs 
now  in  use.  With  the  abundance  of  coal  ashes  everywhere 
to  be  obtained,  there  would  be  little  difficulty  in  carrying 
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out  the  pail-closet  system  so  successfully  used  in  Rochdale, 
England.* 

While  cesspools  are  necessary,  as  they  must  be  for  long 
time  to  come,  in  many  portions  of  the  city,  they  should  be 
made  water-tight,  and  emptied  in  the  most  approved  manner. 

6.  A  better  System  of  removing  Garbage. — Almost  any 
change  from  the  present  plan  would  be  an  improvement ;  but 
the  work  should  be  done  in  a  specified  manner,  by  contract- 
ors, under  the  direct  supervision  of  the  health  authorities. 
This  would  be  the  means,  in  a  measure  at  least,  of  abolishing 
piggeries,  thus  doing  away  with  another  form  of  nuisance. 

7.  31ore  Attention  to  the  Subject  of  Ventilation. — Although 
this  is  largely  a  matter  for  individual  management,  yet  in  the 
case  of  shops,  school-houses,  etc.,  the  city  has  an  obvious 
duty  to  perform. 

8.  A  more  effectual  Plan  for  limiting  the  Spread  of  certain 
Zymotic  Diseases. — There  is  no  good  reason  why  scarlatina, 
diphtheria,  and  other  less  prevalent  diseases,  should  not  be 
dealt  with  as  carefully  as  small-pox.  They  are  relatively  as 
fatal.  Scarlet  fever  caused,  in  1875,  nearly  four  times  as 
many  deaths  as  small-pox  in  ten  years.  Our  experience  of 
the  terrible  ravages  of  diphtheria  is  too  recent  to  require  any 
mention  to  be  made  of  that.  Epidemic  dysentery  has  been 
very  destructive  to  life  in  former  years,  and  it  may  visit  us 
again.  People  would  soon  become  reconciled  to  the  ideas 
of  registration,  isolation,  and  disinfection,  when  once  con- 
vinced of  the  good  to  be  accomplished  by  such  measures. 

But  by  far  the  most  urgent  need  of  Lynn  at  the  present 
time  is — 

9.  The  establishment  of  an  Indejpendent  Board  of  Health, 
clothed  with  authority  to  decide  and  act  in  regard  to  all  the 
sanitary  interests  of  the  city.  This  would  be  in  itself  a  pos- 
sible remedy  for  all  the  evils  that  have  been  mentioned.  By 
the  report  of  the  auditor  for  1875,  it  appears  that  the  expend- 
itures of  the  board  of  health  for  the  year  were  $47.59.  This 
for  a  city  of  32,600  inhabitants,  and  losing  hundreds  of  thou- 
sands of  dollars  every  year  by  preventable  sickness  and  death  ! 
It  is  idle  to  expect  that  under  the  plan  now  in  operation  any 

*  See  paper  by  Dr.  F.  Winsor,  in  Seventh  Annual  Report  of  the  State  Board  of 
Health  of  Massachusetts,  p.  182  et  seq. 
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abuses  will  be  corrected,  or  improvements  made.  The  mem- 
bers of  the  board  of  aldermen,  who  are  intrusted  with  these 
important  matters,  are  not  selected  on  account  of  their  quali- 
fications as  guardians  of  the  public  health ;  and  burdened  as 
they  are  with  legislative  and  other  duties,  it  is  hardly  matter 
for  reproach  that  they  give  little  or  no  attention  to  that  work 
which  ought  never  to  have  been  required  of  them. 


EEGISTEATION  OF  DEATHS  AND  OF  DISEASES. 


By  CHARLES  F.  FOLSOM,  M.  D., 

Secretary  of  the  Board. 


EEGISTEATION  OF  DEATHS  AND  OF  DISEASES. 


One  of  the  leading  sanitarians  of  the  United  States  recently 
said,  "No  method  has  yet  been  found,  or  at  least  acted  upon, 
whereby  the  actual  death-rate  can  be  positively  ascertained 
for  the  United  States,  or,  so  far  as  I  know,  for  any  single 
State."* 

It  has  seemed  desirable  to  ascertain  how  we  stand  in  refer- 
ence to  so  sweeping  a  criticism,  and  the  result  of  the  inquiry 
has  been  that  we  can  only  say  that  we  are  a  little  better  than 
some  of  our  neighbors. 

The  first  of  the  following  series  of  questions  was  sent  to 
the  medical  correspondents  of  the  Board  in  October ;  and  the 
second,  a  little  later,  to  the  clerks  of  the  cities  and  towns 
throughout  the  State  : — 


*&' 


I.  Is  the  registration  of  deaths  and  causes  of  death  complete  and 
satisfactory  in  your  town?  If  not,  please  suggest  any  deficiencies 
of  which  3'ou  are  aware,  whether  all  deaths  are  returned  to  the  under- 
takers, whether  the  undertakers  themselves  return  them  promptly 
and  accurately  to  the  clerks,  whether  causes  of  death  are  reported 
h}^  the  physicians  in  all  cases,  etc.,  etc.? 

II.  Will  you  he  kind  enough  to  inform  us  whether  the  registra- 
tion of  deaths  and  causes  of  death  is  complete  and  satisfactory  in 
your  town  ?  If  not,  please  suggest  any  deficiencies  of  which  you  are 
aware,  whether  all  deaths  are  returned  to  the  undertakers,  whether 
the  undertakers  themselves  return  them  promptly  and  accurately  to 
the  clerks,  in  what  proportion  of  cases  the  causes  of  death  are 
reported  by  physicians,  etc.,  etc.? 

*  Report  on  the  Death-rate  of  each  sex  in  Michigan,  and  a  comparison  with  Dr. 

Farr's  Life  Tables  of  Healthy  Districts  in  England.    By  Henry  B.  Baker,  M.  D., 

Secretary  of  the  State  Board  of  Health  and  Registrar  of  Vital  Statistics  of  Michigan. 

1876. 
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Information  from  Physicians. 

One  hundred  and  ninety-six  physicians  replied  to  our  circu- 
lars. Of  these,  44  reported  that  the  registration  is  satisfac- 
tory, 118  reported  that  it  is  not  satisfactory,  and  34  replied  so 
indefinitely  that  it  was  not  possible  to  say  from  their  returns 
whether  the  law  is  complied  with  or  competent  to  meet  all 
requirements,  if  obeyed,  or  not. 

In  regard  to  the  registration  of  the  full  number  of  deaths, 
without  regard  to  their  causes,  54  have  reason  to  think  that 
this  is  fully  done,  45  reply  that  it  is  not  done,  and  97  answer 
indefinitely ;  that  is,  they  do  not  answer  that  particular  ques- 
tion, they  have  no  suggestions,  they  do  not  know,  or  the 
reply  is  so  worded  as  not  to  convey  a  definite  statement. 

The  very  large  number  of  "indefinite"  answers  as  to  the 
registration  of  the  full  number  of  deaths,  may  be  explained 
on  the  ground  that  it  is  a  question  on  which  comparatively  few 
have  an  opportunity  of  getting  exact  information. 

Of  course,  it  is  not  expected  that  absolutely  "satisfactory" 
registration  can  be  got  in  all  cases.  The  word,  therefore,  in 
tabulating  the  returns,  has.  been  used  to  express  as  satisfac- 
tory a  registration  as  we  can  expect  with  the  present  degree 
of  human  imperfection  and  until  we  have  some  system  or  law 
regulating  the  practice  of  medicine.  For  instance,  the  fol- 
lowing two  replies  (10  and  26,  p.  235,)  were  classed  as  "  satis- 
factory." Strictly  speaking,  the  first  indicates  a  condition 
of  things  which  is  very  far  from  "satisfactory";  and  the 
importance  of  some  legal  restrictions  upon  irregular  and 
incompetent  physicians  is  great.  In  tabulating  the  returns, 
however,  it  was  thought  best  to  confine  attention  to  those 
defects  which  were  referred  to  in  the  circular  sent  out. 

It  would  be  very  easy,  however,  to  have  a  registration  of 
physicians  in  our  State,  as  has  been  done  in  Europe  and  in 
some  of  the  cities  of  our  own  country,  notably  Brooklyn  and 
New  York.  In  such  case,  any  person  not  possessing  a  diplo- 
ma from  some  responsible  medical  college  should  be  excluded 
from  the  privilege  of  signing  any  medical  certificate  involving 
responsibility. 

A  certain  portion  of  the  community  will  always  prefer  to 
consult  "healing  mediums,"  etc.,  and   probably  could  not  be 
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prevented  from  so  doing  by  any  law ;  but  it  is  of  importance 
to  the  State  that  every  death  should  be  as  faithfully  and 
intelligently  certified  to  as  is  possible,  and-the  public  should 
see  to  it  that  this  is  done  in  every  case. 


10.  In  this  town,  as  in  nearly  every  town  in  the  Commonwealth,  we  have 
some  irregular  and  incompetent  practitioners  of  medicine,  whose  diagnoses 
would  be  of  doubtful  accuracy  and  not  to  be  relied  on  for  scientific  conclu- 
sions. Yet  the  registration  of  deaths  and  causes  of  death  is  as  complete 
and  satisfactory  in  this  town  as  in  most  towns  probably. 

26.  The  registration  of  deaths  is  apparently  quite  complete.  The  cause  of 
death  is  not  always  correctly  given,  owing  oftentimes  to  an  impossibility  of 
obtaining  an  autopsy.  Probably  the  returns  to  the  undertakers  are  as  com- 
plete as  they  could  be  made  by  any  legislation. 

Nothing  would  be  gained  by  quoting  affirmative  replies  at 
length ;  enough  of  the  others  are  given  to  illustrate  all  the 
deficiencies  in  the  present  methods. 

Our  correspondents  generally  testify  that  the  town  clerks 
are  ready  to  heartily  cooperate  in  the  work  of  good  registra- 
tion, and  that,  where  there  is  any  deficiency  on  their  part,  it 
is  from  following  established  custom  or  from  inherent  diffi- 
culties. 

Replies  of  Medical  G or  respondents. 

1.  The  registration  of  deaths  in  this  town  is  quite  complete  and  satisfac- 
tory, with  perhaps  the  exception  that  the  cause  of  deatli  is  reported  in  too 
general  terms,  a  matter  that  can  be  easily  remedied  by  physicians  making 
the  report,  Avhich  is  not  done  in  all  cases  now.  The  deaths  are  returned  by 
the  undertaker  to  the  clerk  once  a  year ;  this,  perhaps,  is  not  as  often  as  it 
should  be  done,  but  such  matters,  I  think,  cannot  be  attended  to  conven- 
iently with  that  promptness  in  country  places  as  in  cities. 

2.  I  presume  that  our  town  authorities  are  not  remiss  in  reporting  all 
cases  of  death,  but  are  certainly  not  over-particular  in  the  minutite  of  the 
subject, — in  fact,  have  not  in  a  single  case  referred  to  me  for  such  particulars. 

5.  Undoubtedly  the  number  of  deaths  is  given  the  clerk  with  sufficient 
accuracy,  but  the  causes  of  death  in  many  cases  must  be  quite  imaginary, 
as  the  physicians  are  not  consulted  about  this. 

7.  The  cause  of  death  is  invariably  returned  on  the  undertaker's  certificate 
and  is  given  by  the  friends  of  the  deceased.  I  am  never  asked  to  make  out 
a  physician's  certificate. 

9.  In  a  few  instances,  decedents  are  taken  to  other  places  for  burial  with- 
out the  town  clerk's  license  [and  probably  escape  registration]. 
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17.  I  think  all  deaths  are  returned,  but  I  think  that  the  value  of  registra- 
tion is  essentially  impaired  by  wrong  causes  being  reported,  usually  through 
ignorance;  there  is  evidently  no  intentional  misrepresentation.  Perhaps 
the  physician's  signature  accompanies  about  two  per  cent,  of  all  certificates. 

18.  It  has  been  the  custom  for  the  undertaker  to  take  around,  once  or  twice  a 
year,  to  physicians,  their  blanks,  filled  out  in  other  respects,  and  get  the 
attending  physician  to  certify.  If  not  disposed,  they  have  filled  them  out 
themselves. 

19.  The  registration  of  deaths  and  their  causes  in  this  town  is  very  incom- 
plete and  nnsatisfactory,  and  I  am  aware  all  the  deaths  are  not  recorded.  The 
custom  has  been  for  the  town  clerk  to  go  through  the  town  once  a  year  and 
"  collect  the  births  and  deaths  " — while  during  the  year  many  births  and 
deaths  have  occurred  in  families  who  have  removed  from  town;  conse- 
quently no  record  can  be  made  of  them.  There  being  no  particular  under- 
taker, I  think  no  one  ever  makes  any  return  to  the  clerk,  and  I  think  the 
cause  of  death  is  never  reported  by  any  of  our  physicians.  I  have  long  been 
aware  of  the  unsatisfactory  manner  and  incompleteness  of  the  registration 
of  deaths  and  causes  of  death,  not  only  in  this  town,  but  in  many  other 
towns. 

24.  Since  I  received  your  circular  I  have  had  an  interview  with  the  town 
clerk.  He  says  the  registration  is  all  a  farce.  I  inquired  how  he  jjrocured 
his  information,  and  he  said  it  was  supposed  he  would  send  to  every  house, 
but  I  think  he  takes  the  neighborhood  reports. 

24|^.  The  undertaker  usually  puts  down  the  cause  from  hearsay  offcener 
than  he  ascertains  from  the  attending  physician  the  real  cause. 

25.  I  think  the  registration  of  deaths  is  generally  made  quite  promptly, 
but  the  undertakers  are  not  careful  enough  to  inquire  of  the  physicians  as 
to  the  causes  of  death,  and  one  often  sees  names  given  which  are  altogether 
outside  of  medical  nomenclature.  The  physicians  are  equally  careless  in  the 
same  thing,  and  one  would  often  be  in  doubt  to  know  what  the  true  cause  of 
death  was,  unless  they  had  attended  the  cases  themselves,  as  our  yearly 
death-list  will  testify.  The  law  does  not  oblige  a  physician  to  give  the  cause, 
unless  applied  to  for  it,  and  then  he  is  liable  to  a  fine  of  ten  dollars  if  he 
does  not  make  the  return  in  fifteen  days.  I  think  an  improvement  can  be 
made  by  obliging  the  physicians  to  fill  blanks  in  a  scientific  manner  and 
return  them  to  the  clerk  without  having  the  undertaker  as  a  medium. 

28.  I  would  suggest  as  an  amendment  to  the  statutes  on  this  subject,  that 
no  interment  be  allowed  to  take  place,  under  a  severe  penalty,  in  any  town  or 
city,  without  the  certificate  of  the  clerk  of  the  town  or  city  in  which  the 
death  occurred  (or  the  deceased  resided)  having  been  first  obtained.  There 
seems  to  me  to  be  no  necessity  for  any  exceptions. 

34.  In  a  full  practice  in  this  town  for  more  than  forty-four  years  I  have 
never  been  asked  for  the  causes  of  death;  nor  have  I  ever  so  reported.  We 
do  not  have,  in  the  country  towns,  "  undertakers,"  and  of  course  no  returns 
of  such  persons  have  been  made  to  clerks. 
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35.  There  are  a  considerable  number  of  cases  of  death  among  the  foreign 
population  who  die  without  any  regular  medical  attendance.  I  have  sup- 
posed they  were  reported  by  the  sexton  as  deaths,  but  the'  cause  of  death 
would  often  be  random  guessing  on  the  part  of  relatives. 

36.  I  have  never  been  called  upon  to  give  the  causes  of  deaths,  and  there- 
fore cannot  say  whether  they  are  accurate  or  not. 

37.  The  registration  of  deaths,  and  the  causes  of  death,  in  this  town,  has 
been  very  imperfept ;  and,  as  far  as  sanitary  purposes  are  concerned,  worse 
than  useless.  Last  year  I  made  a  formal  protest  to  our  selectmen,  the  regis- 
tration was  so  incorrect,  especially  as  to  the  causes  of  death,  more  than  one- 
tenth  being  recorded  incorrectly.  The  undertaker  has  been  in  the  habit  of 
asking  the  friends  the  "  cause,"  and  once  in  two  or  three  months  reporting 
to  the  town  clerk.  Of  course  such  statistics  are  worse  than  useless.  Statis- 
tics, to  be  of  any  value,  should  be  themselves  correct.  This  year  I  have  been 
asked  in  a  feAv  cases  to  certify  as  to  the  cause  of  death ;  for  several  years 
past,  not  once.  There  ought  to  be  a  law  compelling  the  sexton  to  require 
of  the  physician  in  charge  to  certify  to  the  cause  of  every  death,  before 
interment,  with  a  penalty  attached  for  non-performance.  No  respectable 
physician  would  ever  object  to  doing  this.  The  law  now  is,  I  believe,  that 
the  physician  shall  give  a  certificate  when  required  to  do  so ;  but  no  one  is 
compelled  to  make  the  request.  No  body  should  be  removed  from  town,  or 
interred,  without  a  proper  certificate  of  the  cause  of  death  from  the  attend- 
ing physician, 

39.  Many  times  the  physician  never  sees  the  return  at  all.  The  statement 
of  some  member  of  the  family  is  all  the  authority.  I  don't  think,  during 
my  practice,  that  fiifty  per  cent,  of  the  deaths  were  returned  in  a  proper 
manner. 

43.  The  registration  of  deaths  in  our  town  is  done  after  a  poor  fashion. 
Near  the  end  of  the  year,  or  rather,  near  the  time  to  make  the  annual  returns, 
the  town  clerk  himself,  or  some  one  for  him,  goes  around  and  "  picks  up  " 
all  the  deaths  he  or  she  can  hear  of;  the  cause  of  death  is  learned  from 
friends  or  neighbors.  I  do  not,  nor  does  any  other  physician,  make  any 
returns  to  the  clerk,  in  our  town. 

44.  The  registration  of  deaths  here  is  not  satisfactory.  There  is  one 
undertaker,  and  he  is  .negligent  in  this  matter,  frequently  letting  the  half- 
filled  blanks  remain  on  his  hands  and  accumulate  till  the  end  of  the  year, 
then  getting  the  physicians  to  certify  to  the  causes  of  death  from  memory, 
which  in  many  cases  involves  inaccuracy.  I  do  not  know  but  all  cases  may 
be  returned,  but  I  do  know,  that  by  reason  of  the  slack  way  in  which  it  is 
attended  to,  there  is  much  guesswork  in  the  final  report  when  it  is  made  up. 

47.  Before  burial  in  our  cemeteries,  it  is  of  course  necessary  to  secure  a  per- 
mit from  the  city  authorities,  and  so  far  the  registration  is  complete.  What- 
ever return  there  is  of  the  cause  of  death  comes  from  the  undertakers,  and  from 
them  alone.  I  do  not  remember  to  have  been  asked  the  cause  of  death  in 
more  than  two  or  three  instances  for  many  years.  The  undertakers  prepare 
the  statement  from  reports  of  friends.  The  city  clerk  informs  me  that  there 
is  much  delay  in  the  sending  in  of  these  reports,  generally  requiring  his 
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personal  attention  to  obtain  them,  and  then  not  very  satisfactory  in  every 


48.  I  can  unhesitatingly  say  that  the  registration  of  the  causes  of  deaths  is 
anything  but  satisfactory.  I  think  there  is  no  doubt  but  that  all  deaths  are 
recorded. 

49.  The  registration  of  deaths  in  this  city  is  complete,  in  so  far  that  the 
total  number  is  correctly  returned.  It  is  not  satisfactory,  in  that  there 
is  some  confusion  in  the  important  item,  "  cause  of  death."  It  has  been 
customary  for  the  undertaker  to  fill  up  the  blanks,  generally  without  con- 
sultation -with  the  attending  physician,  relying  upon  friends  for  his  infor- 
mation. In  cases  which  he  considered  doubtful,  the  physician  is  sometimes 
called  upon  for  his  opinion,  and  to  fill  the  blank.  In  the  cases  in  which  the 
cause  of  death  is  given  to  the  satisfaction  of  the  undertaker  by  friends  of 
the  deceased,  he  inserts  the  name  of  the  physician,  though  he  has  not  seen 
the  certificate.  I  have  to-day  examined  the  certificates  returned  to  the 
clerk's  office  for  a  couple  of  months  past,  perhaps  fifty  in  number.  The  name 
of  the  attending  physician  has  been  inserted  in  all,  but  in  only  two  or  three 
instances  by  himself. 

50.  The  registration  of  deaths  and  causes  of  death  is,  I  think,  very 
unsatisfactory,  so  far  as  our  city  is  concerned.  I  think,  however,  that  but 
few  deaths  escape  registration.  So  far  as  "  causes  of  death  "  are  concerned, 
the  record  is  of  comparatively  little  value.  The  undertakers  almost  never 
take  the  certificate  of  return  to  the  physician  who  attended  the  deceased  for 
his  signature  of  cause  of  death,  but  put  down  as  cause  of  death  whatever 
the  family  say  the  doctor  said  was  the  cause.  I  got  the  returns  of  the  last 
year  from  the  city  clerk  to  look  through,  to  find  out  about  some  of  these 
things  I  have  mentioned.  "We  have  a  yearly  mortality  of  about  two  hundred 
or  more  at  present.  I  think  there  were  obtained,  last  year,  three  certificates 
of  death  with  signatures  of  physicians,  out  of  two  hundred. 

A  case  of  "  chronic  rheumatism  "  was  cirrhotic  kidney  ;  a  case  of  "  ulcer- 
ation of  the  bowels  "  was  cancer  of  rectum  ;  a  case  of  "  heart-disease  "  was 
septicsemia  or  pyaemia,  following  amputation  for  old  disease  of  knee-joint ; 
a  case  of  "  tumor "  was  aneurism  of  the  aorta.  "  Infancy "  is  down  for 
twelve  deaths,  etc.,  etc. 

I  have  been  trying  to  do  something  to  make  our  registration  better,  and 
the  city  clerk  has  seen  the  undertakers,  and  they  agree  to  take  their  cer- 
tificates of  return  to  the  physicians  for  their  signatures.  I  brought  up  the 
subject  in  our  local  society,  but  I  did  not  succeed  in  getting  the  members 
interested  apparently;  nobody,  with  one,  perhaps  two  exceptions,  seemed  to 
care  anything  about  it. 

51.  If  the  law  provided  that  no  burial  could  take  place  without  the 
possession  by  the  proper  authority,  of  a  certificate  of  the  cause  of  death 
from  the  attending  physician,  it  would  seem  that  some  of  the  faulty  and 
unsatisfactory  "  causes  of  death"  might  be  avoided. 

55.  As  far  as  I  can  learn,  both  from  my  own  experience  and  from  inquiry 
of  the  clerk  of  the  town,  I  think  it  (registration )  has  been  done  in  an  imper- 
fect manner,  and  necessarily,  from  the  fact  that  the  returns  have  been  made 
once  a  year. 
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56.  So  far  as  my  experience  and  knowledge  of  registration  of  deaths 
extend,  it  is  far  from  satisfactory ;  and  this,  I  believe,  is  mainly  due  to  neg- 
lect on  the  part  of  the  undertakers  in  complying  with  the  requirements  of 
the  law.  Certificates  of  death  are  generally  sent  in  some  weeks  and  some- 
times months  after  burial.  I  always  attend  immediately  to  the  filling  out  of 
certificates  on  receiving  them.  I  have  now  upon  my  desk  two  that  have  been 
there  several  weeks  awaiting  the  call  of  the  undertaker. 

57.  I  am  not  called  upon  in  half  my  cases  to  give  the  certificate.  I  under- 
stand that  undertakers  get  them  filled  by  the  family,  and  I  know  that  many 
certificates  are  wholly  false  as  to  cause  of  death.  Almost  any  cough  is 
reported  either  "consumption"  or  "lung  fever,"  and  so  in  other  diseases. 

61.  The  method  of  registration  for  this  town  is  as  follows :  Two  persons 
dig  the  graves  and  drive  the  hearses.  These  persons,  at  the  end  of  the  year, 
go  about  town  and  visit  every  house  in  which  they  learn  of  a  death  or  birth 
having  taken  place  during  the  year.  The  name,  age,  disease  of  which  the 
person  died,  etc.,  are  put  down,  and  all  are  returned  to  the  town  clerk.  The 
record  is,  therefore,  made  up  wholly  of  the  statements  of  the  families  in 
which  the  person  died.  Physicians  make  no  return  whatever.  In  a  few 
instances,  families,  if  uncertain  of  the  causes  of  death,  refer  the  sexton  to 
the  physician.  More  commonly  they  are  better  satisfied  to  give  their  own 
opinions  than  those  of  the  physician,  if  they  do  not  happen  to  coincide. 
Hence  the  record  cannot  be  very  accurate.  In  looking  over  the  records  for 
various  purposes,  I  have  been  very  much  dissatisfied  at  what  I  found  in 
many  instances  assigned  as  the  cause  of  death  in  cases  that  I  had  treated. 

66.  The  undertaker  fills  out  the  blanks  relating  to  causes  of  death,  accord- 
ing to  the  dictation  of  the  family.  When  the  disease  is  obscure  or  peculiar, 
the  physician  is  consulted  to  give  the  name  of  the  disease,  but  this  is  often 
loosely  done.  I  am  not  able  to  report  as  to  the  promptness  of  returns  to  the 
city  clerk. 

67.  So  far  as  I  can  learn,  all  the  deaths  in  this  city  are  reported  except 
8till-births,  of  which  I  find  no  record.  The  city  clerk  informs  me  that  the 
undertakers  are  generally  prompt  in  their  returns.  Physicians  do  not  make 
out  certificates  of  the  causes  of  death  at  all,  that  I  can  learn  of,  though  on 
half  a  dozen  returns  rendered  this  year,  I  find  the  physician  has  filled  out 
the  cause-of-death  blank  (on  the  undertaker's  return),  and  signed  his  name 
in  the  space  left  for  the  name  of  the  attending  physician.  In  60  of  this  year's 
returns  the  name  of  the  physician  is  given,  but  his  signature  is  not  attached. 
In  134  of  this  year's  returns  the  name  of  the  physician  is  omitted.  The 
cause  of  death  in  many  cases  is  obscurely  or  incorrectly  given,  as  "weak- 
ness," "cut  with  a  knife,"  "accidental,"  "inward  sj)asm,"  "cold,"  "troubled 
in  the  brain,"  "droj)sy,"  "debility,"  "teething,"  etc.  One  return  has  the 
honest  record  of  "  don't  know,"  which  indeed  causes  many  deaths.  I  would 
suggest  that  it  be  required  for  the  physician  to  fill  out  and  sign,  in  every 
case,  the  cause-of-death  blank  on  the  undertaker's  return  before  it  is  handed 
in  to  the  clerk. 

71.  Causes  of  death  are  never,  or  rarely,  reported  by  the  physicians  of  this 
town.  The  clerk  makes  up  his  report  upon  hearsay  testimony,  never  asking 
information  of  the  physician  in  charge  of  the  case.    I  have  known  "puer- 
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peral  fever  "returned  as  "typhoid,"  or,  in  anotlier  case,  as  "lung  fever."  So 
far  as  my  observation  extends,  in  this  and  many  other  country  towns  in  West- 
ern Massachusetts,  very  little  dependence  can  he  placed  upon  the  statistics 
of  causes  of  deaths  as  returned  by  town  clerks.  Undertakers  never  require 
any  certificate  from  attending  physicians.  I  would  suggest  that  it  be  made  a 
penal  oifence  for  an  interment  to  occur  without  the  undertaker  having  a  cer- 
tificate from  some  respectable  physician,  and  that  a  further  penalty  be  added 
if  the  undertaker  fails  to  return  this  certificate  to  the  town  clerk. 

74.  As  I  have  been  town  clerk  for  the  last  twenty  years,  I  can  speak  from 
personal  observation,  and,  when  I  say  that  the  death-returns  are  incomplete 
and  unsatisfactory,  I  only  say  what  I  know  to  be  the  truth.  In  fact,  in  some 
forty  deaths  returned  the  past  year,  I  did  not  find  five  certificates  from  physi- 
cians, notwithstanding  I  had  been  careful  to  furnish  them  with  a  full  supply 
of  blanks  for  the  purpose.  As  a  matter  of  course,  the  great  object  in  view 
is,  to  a  great  extent,  lost.  The  number  of  deaths  is  promptly  returned 
according  to  an  understanding  with  the  sexton,  and,  if  physicians  would  only 
meet  the  requirements  of  law,  our  returns  would  become  reliable.  The  only 
remedy  which  suggests  itself  to  me  at  this  moment,  is,  that  a  certificate  from 
the  clerk  to  the  sexton,  that  all  the  requirements  of  law  had  been  complied 
with,  should  be  furnished  previous  to  burial,  and  that  the  sexton  shall  be 
^prohibited  from  making  burials  without  such  certificate,  under  penalty.  Some 
efficient  remedy  should  be  applied  soon  in  order  to  render  the  returns  valu- 
able. 

75.  I  think  the  registration  of  deaths  in  this  city  has  improved  since  I 
referred  to  it  in  a  communication  to  you  a  year  or  two  since.  I  have  taken 
occasion  to  urge  upon  the  undertakers  the  importance  of  obtaining  the  written 
statement  of  physicians  in  relation  to  the  causes  of  death.  Formerly  it  was 
customary,  and  it  is  practised,  I  fear,  to  some  extent  now,  for  the  undertakers 
to  take  the  statement  of  the  friends  of  the  deceased  in  regard  to  the  cause  of 
death,  without  consulting  the  attending  physician.  Most  of  the  undertakers, 
however,  submit  the  proper  blanks  to  the  attending  physicians  to  be  filled  by 
them.  It  often  happens,  particularly  among  the  poorer  classes,  who  are  not 
able  to  employ,  or  do  not  choose  to  employ,  a  physician  through  the  course  of 
a  disease,  that  a  physician  is  called,  perhaps  once,  to  prescribe  for  a  patient, 
and,  after  that,  his  services  are  not  requested,  and  the  patient,  after  the  lapse 
of  an  indefinite  period  of  time,  one,  two,  or  more  weeks,  dies.    When  the 

■  return  is  made  out  by  the  undertaker,  he  may  apply  to  the  physician  for 
the  nature  of  the  disease,  but  it  is  often  quite  impossible  for  the  physician 
to  state  accurately  the  immediate  and  sometimes  even  the  remote  cause 
of  death.  In  consequence  of  the  great  diversity  of  skill  among  those  who 
have  the  title  of  "Doctor,"  in  this  land  of  medical  liberty  or  license,  the 
nomenclature  employed  in  reporting  deaths  is  sometimes  very  inaccurate  and 
indefinite.  I  note  the  following  causes  of  death  in  the  city  clerk's  register 
for  the  present  year:  "Teething,"  "worm  fever,"  "pharalithic  rheumatism," 
"canker,"  "jaundice,"  "pelvis  malformation."  There  are,  however,  fewer  of 
such  indefinite  terms  employed,  than  might  be  expected.  I  have  reason  to 
believe  that  all  deaths  are  reported  to  the  undertakers,  and  by  them  promptly 
returned  to  the  city  clerk. 

78.  I  am  never  called  upon  in  any  way  to  report  upon  the  causes  of  death, 
— at  least  have  not  been  in  late  years. 
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78^.  Our  undertaker  is  a  man  of  thirty  years'  experience  ;  in  early  life  a 
carpeuter  by  trade ;  does  not  belong  to  any  temperance  society ;  be  often 
bas  tbe  difficult  duty  of  deciding  tbe  cause  of  deatb  from  viewing  tbe  cada- 
ver, and  be  makes  bis  returns  in  conformity  witb  bis  own  inquest. 

81.  Could  tbe  public  mind  be  educated  up  to  tbe  i^oint  of  compulsory 
autopsies  in  all  cases  of  deatb,  sucb  autopsies  to  be  performed  by  duly  qual- 
ified, legally  appointed  medical  officers,  would  not  botb  tbe  science  of  medi- 
cine and  tbe  ai't  of  bealing  make  large  advances  in  our  midst  during  tbe 
next  balf  century "?  Wbat  accomplisbed  diagnosticians  would  arise  as  one 
result  of  sucb  a  measure  !  But  tbis  is  a  Utopian  idea ;  a  tbing  to  dream  of, 
but  never  to  be  practically  realized  in  tbis  country.  I  may  say,  in  conclu- 
sion, tbat  tbe  registration  of  deaths  is  "  complete  and  satisfactory,"  at  least 
very  much  so  in  my  town.  But  tbe  registration  of  tbe  "  causes  of  death"  is 
not  satisfactory  ;  tbat  is,  mucb  less  satisfactory. 

83.  I  bave  x^ractised  in  tbis  town  five  years,  and  bave  never  been  called 
upon  for  certificates  of  deatb  during  that  time.  Tbe  rei^orts  of  the  deaths 
in  the  town  appear  yearly  in  tbe  clerk's  report,  but  bis  information  is 
derived  from  other  sources  than  through  physicians. 

84.  During  tbe  past  two  years,  of  all  deaths  returned,  not  one  in  three 
was  signed  by  any  physician. 

88.  Tbe  undertakers  make  prompt  returns,  but  the  physicians  are  not 
prompt  with  the  cause,  and  the  town  clerk  is  obliged  to  hunt  up  tbe  cause 
before  the  end  of  the  year.  In  regard  to  still-born  children,  if  any  under- 
taker is  called,  be  makes  a  return ;  if,  however,  the  friends  bury  tbe  child, 
no  return  is  made. 

89.  Cases  bave  occurred  in  tbe  past,  where  tbe  body  has  been  taken  just 
across  tbe  line  into  Lawrence,  and  no  return  made  to  tbe  clerk  here. 

91.  All  deaths  are  supposed  to  be  returned ;  but  the  causes  of  deaths,  as 
returned,  are  frequently  very  unsatisfactory ;  about  one-half  are  judged  to  be 
misnamed. 

93.  Tbe  clerk  said,  further,  tbat  he  found  it  very  difficult,  in  many  cases, 
to  obtain  tbe  facts  and  information  necessary  for  him  to  make  tbe  records 
on  the  town  books  complete.  Some  would  be  attended  by  physicians  out  of 
town ;  other  families  would  move  out  of  town  soon  after  a  deatb,  without 
making  or  leaving  any  record  of  the  deatb  or  cause  of  deatb  for  the  clerk. 
Transient  x^ersons,  shop  hands,  etc.,  would  sicken  and  die  suddenly,  their 
friends  would  come  and  take  their  remains  to  some  distant  place  for  inter- 
ment, without  making  any  returns  of  tbe  deatb  to  tbe  clerk. 

94.  I  bad  a  talk  witb  tbe  town  clerk  this  morning,  and  he  informs  me  tbat 
returns  of  deaths  are  not  made  jiromptly  by  tbe  undertakers  to  him,  and 
tbat  only  myself  and  one  other  physician  make  out  certificates  of  causes  of 
deatb.  There  are  four  practising  medical  men  here,  and,  no  one  but  myself 
appears  to  be  in  tbe  practice  of  making  out  a  certificate  immediately  after 
the  occurrence  of  a  deatb.  Tbe  principal  undertaker  seldom  calls  for  a  cer- 
tificate, and,  the  doctors  only  being  required  by  law  to  give  a  certificate 
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wlien  it  is  called  for,  the  whole  dnatter  is  neglected  in  a  majority  of  the 
deaths.  The  present  town  clerk  appears  to  have  tried  to  get  his  returns  in 
promptly,  hut  the  undertakers  and  the  medical  attendants  have  heen  care- 
less and  remiss. 

95.  Empirics,  often  grossly  ignorant,  report  causes  in  a  large  proportion 
of  deaths ;  these  reports  are  received  on  a  par  with  those  of  the  educated 
physician. 

96.  To  my  mind  the  registration  of  deaths  and  causes  of  death  in  this 
city  is  not  at  all  satisfactory  or  complete,  when  viewed  from  a  medical 
stand-point.  In  fact,  as  far  as  statistics  or  the  use  of  such  registration  in 
matters  affecting  the  puhlic  health  are  concerned,  the  matter  is  a  mere 
farce.  I  have  no  means  of  knowing  whether  all  deaths  are  returned  to  the 
undertakers  or  not.  Upon  inquiry  of  the  undertakers,  I  find  that  they 
make  their  return  to  the  city  clerk  once  a  month,  and  that,  as  a  rule,  they 
obtain  their  knowledge  of  causes  of  death  from  inquiring  of  the  family. 
Certificates  of  the  causes  of  death  are  not  given  in  this  city  by  any  physi- 
cian, they  never  being  requested  to  do  so. 

98.  In  regard  to  the  registration  of  the  causes  of  deaths,  there  is  room 
and  good  reason  for  making  a  radical  change.  In  a  majority  of  instances, 
the  undertaker  makes  his  return,  giving  the  cause  of  death  and  the  name  of 
the  attending  physician  firom  information  obtained  from  the  parents  or  rela- 
tives of  the  deceased.  I  have  in  mind  an  instance  which  has  occurred 
within  ten  days,  where  the  cause  of  death  was  reported  as  "  pneumonia," 
and  I  know,  from  personal  examination,  that  the  party  died  from  "  phthisis." 
It  seems  to  me  that  in  order  to  obtain  a  correct  registration  as  to  causes  of 
death,  and  have  a  report  that  would  be  reliable  on  which  to  base  a  statisti- 
cal report,  that  it  should  be  made  obligatory  on  the  part  of  the  physician  in 
attendance  at  the  time  of  death  of  the  patient,  to  sign,  in  his  own  hand- 
writing, the  undertaker's  return,  as  to  the  cause  of  death.  Some  way  should 
be  devised  to  prevent  the  undertakers  from  making  their  returns,  without 
first  obtaining  their  information  as  to  causes  of  death  from  the  physician  in 
attendance.  As  the  returns  are  now  made,  there  is  no  responsibility  on  the 
part  of  the  physician  ;  it  is  left  entirely  in  the  hands  of  irresponsible  parties, 
and,  of  course,  the  attending  physician  is  the  only  one  qualified  to  make  a 
correct  return. 

99.  I  think  the  attending  physician  is  very  seldom  interrogated  in  rela- 
tion to  the  matter,  and  do  not  know  that  I  ever  was.  A  nearer  approxima- 
tion (I  think)  would  be  made  to  the  truth,  if  every  physician  were  obliged 
to  furnish  a  certificate  to  the  undertaker  or  to  the  clerk  of  the  town,  for  a 
record  of  each  death  that  may  occur  in  his  practice,  with  a  penalty,  should 
an  undertaker  officiate  without  such  certificate. 

100.  The  town  clerk  informs  me  that  the  registration  of  deaths  and  the 
causes  of  death  is  incomplete;  that  at  least  one  corpse  a  month,  on  the  aver- 
age, is  removed  from  town  without  any  return  being  made,  either  of  the 
death  itself  or  of  the  causes  of  it. 

101.  I  called  upon  our  undertaker.  He  informs  me  that  all  deaths  are 
returned  to  him,  and  he  returns  them  to  the  clerk.    It  is  not  his  custom  to 
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call  upon  physicians  in  all  cases  for  the  cause  of  death,  hut  takes  the  state- 
ment of  the  family  unless  they  refer  him  to  the  physician.  I  have  no  sug- 
gestions to  offer,  hut  it  seems  to  me  the  statistics  would  be  much  more  valu- 
able, if,  in  every  instance,  the  cause  of  death  was  certified  by  the  attending 
physician. 

103.  The  registration  of  deaths  and  causes  thereof  is  satisfactory  and 
correct,  so  far  as  I  can  find  out,  except  that  the  undertaker  or  friends  of 
deceased  often  neglect  to  i)resent  the  return  of  death  to  the  attending  phy- 
sician for  his  oj)iuion  of  cause  of  death  and  signature,  but  fill  it  in  them- 
selves, so  that  omissions  and  mistakes  are  frequent.  I  do  not  think  that  I 
have  signed  more  than  half  the  returns  of  deaths  which  have  occurred  in 
my  own  practice  for  the  last  eight  years. 

105.  I  am  seldom  asked  to  fill  out  a  blank,  and  know  but  little  of  the 
reports. 

108.  The  town  clerk's  record  is  wfeU  kept,  so  far  as  he  can  be  expected  to 
keep  it ;  yet  even  in  the  record  are  evidences  that  the  neglect  of  the  law 
relating  to  physicians'  certificates  occasions  much  looseness  in  the  record  of 
the  causes  of  death.  The  law  in  relation  to  physicians'  certificates,  I  am 
informed,  has  never  been  enforced  here.  The  town  clerk  also  states,  that  in 
his  yearly  round  for  obtaining  the  births  for  registration,  he  has  occasionally 
heard  of  a  death  which  has  not  been  i-eported  to  him.  Another  irregularity 
has  been  permitted  in  allowing  undertakers  of  the  neighboring  city  of  Salem 
and  those  of  the  adjoining  towns  to  make  their  returns  of  deaths  at  which 
they  have  officiated,  semi-annually. 

109.  I  have  never  been-  asked  to  make  a  certificate  of  death  and  the  cause 
of  death  for  any  one  who  has  died  in  this  town. 

113.  It  would  be  an  important  improvement  in  the  present  law  if  the 
physician's  certificate  of  cause  of  death  were  required  in  all  cases,  without 
exception,  previous  to  interment,  and  cemetery  authorities  were  forbidden 
to  permit  any  interment  except  on  presentation  of  an  order  or  certificate 
from  the  town  clerk.  I  cannot  ascertain  that  any  unrecorded  interments 
have  been  made  here  the  past  two  years;  but  such  an  occurrence  is  not  at 
all  impossible  under  existing  regulations. 

122.  The  causes  of  death  are  at  present  registered  with  commendable 
painstaking  by  our  municipal  officers.  Only  a  very  small  percentage  of 
deaths  are  registered  without  a  statement  of  the  cause  certified  to  by  some 
medical  attendant.  But  the  provisions  of  the  law  last  enacted  to  secure  a 
registration  are  not  strictly  observed.  From  the  nature  of  the  work,  I  think 
the  registration  of  causes  of  death  should  be  at  least  subject  to  the  super- 
vision of  a  medical  officer.  In  our  cities  this  could  be  made  one  of  the 
duties  of  the  city  physician.  Moreover,  tables  should  be  furnished  to  the 
recording  officer  and  to  physicians,  indicating  the  general  classification 
which  is  to  be  followed.  I  think  that  for  the  purposes  sought  through  this 
registration,  only  a  general  classification  should  be  attempted.  A  minute 
classification  is  likely  to  prove  useless  from  the  mixture  of  inaccurate  diag- 
noses from  ignorant  practitioners,  with  the  opinions  of  careful  observers. 
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123.  The  town  clerk  employs  a  man  to  canvass  the  town  erery  year  to 
collect  all  the  statistics  and  report  to  him  at  the  beginning  of  the  year. 

125.  The  town  clerk  informs  me  that  there  are  a  few  returns  which  are 
not  adequately  filled.  I  cannot  control  returns  of  deaths  of  cases  under  the 
care  of  other  physicians,  but  I  am  in  the  habit  of  calling  at  the  office  of 
the  town  clerk  every  year  before  he  forwards  his  returns,  and  of  assisting 
him,  as  far  as  possible,  in  making  them  complete  in  my  department. 

131.  The  registration  may  be  complete,  yet  I  think  not  wholly  satis- 
factory—the physician's  certificate  frequently  not  being  called  for  until 
several  months  have  elapsed  since  a  death,  and  then  the  circumstances  not 
fully  in  mind.  To  decide  whether  such  registration  is  satisfactory  or  not,  I 
would  first  know  the  object  of  any  registration.  If  for  the  basis  of  statis- 
tical tables  of  causes  of  death,,  prevalent  diseases,  etc.,  I  should  say  not ;  if 
to  satisfy  the  public  whether  the  death  was  from  disease  or  violence,  I  should 
say  yes. 

133.  The  registration  of  deaths  and  the  causes  of  death  in  this  town  is 
very  incomplete  ;  beyond  the  fact  that  the  person  is  dead,  it  is  of  no  utility 
at  all.  My  impression  is,  that  to  be  of  any  use,  some  uniform  method  should 
be  established  throughout  the  Commonwealth,  making  it  the  duty  of  the 
attending  physician  to  make  and  return  to  some  proper  officer,  within  a  cer- 
tain time,  a  certificate  of  the  death,  its  immediate  cause,  etc.  As  long  as 
every  case  of  diarrhoea  in  children  is  called  "  cholera  infantum,"  and  every 
case  attended  with  cough  "consumption,"  every  sudden  death  "heart  dis- 
ease," what  sensible  man  can  peruse  the  record  with  Confidence  ? 

136.  I  see  but  one  way  to  make  the  "returns  of  death"  complete  and  sat- 
isfactory ;  viz.,  forbid  by  law,  under  penalty,  the  interment  of  any  body  in 
any  cemetery,  or  transportation  in  any  public  conveyance,  without  a  cm'tifi- 
cate  of  death  signed  by  a  physician,  countersigned  by  the  town  clerk  or  some 
other  responsible  officer ;  this  certificate  to  be  retained  by  the  person  in 
charge  of  the  cemetery  or  public  conveyance,  and  returned  to  the  officer 
issuino-  the  same.  The  person  issuing  the  certificate  to  be  forbidden  to  give 
it  unless  he  has  in  his  possession  a  certificate  of  death  of  approved  form,  and 
signed  by  a  physician.  I  have  tried  all  other  means,  and  am  convinced  that 
in  this  city  no  other  plan  as  feasible  will  succeed.  Many  certificates  of 
death  have  been  signed  by  the  undertakers,  or  not  signed  at  all,  and  are 
returned  in  a  lump  at  the  end  of  the  mouth.  Notably  is  this  the  case  with 
certain  undertakers.  The  objection  that  has  beeu  urged  against  enforcing 
this  law,  or  in  fact  any  reasonable  regulation,  is,  that  it  is  difficult  to  find 
the  doctor  to  sign,  etc.  Pass  a  law  requiring  every  physician  to  send  to  the 
clerk  or  other  official  a  certificate  of  the  cause  of  death  within  twenty-four 
hours  of  death ;  the  city  physician  or  health  officer  to  furnish  a  certificate, 
if  no  physician  is  in  immediate  attendance.  I  am  glad  that  some  investiga- 
tion is  being  started  about  this  matter. 

137|.  The  same  idea  (of  requiring  certificates  from  physicians)  would 
lead  us  to  prefer  that  all  prac1;itioners  should  be  compelled  to  have  diplomas 
or  certificates  of  competency  before  being  allowed  to  follow  their  profession. 

141^.  The  town  clerk  thinks  some  undertakers  fail  to  get  and  return  the 
required  reports,  so  that  some  deaths  fail  of  any  registration  whatever ; 
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otiiers  return  promptly.  Generally,  tlie  causes  of  death  are  not  reported  by 
pliysicians,  but  are  obtained,  as  best  tbey  may  be,  from  friends'  or  neighbors' 
reports  of  phj'siciaus'  opinions ;  often,  of  course,  ill  understood  and  improp- 
erly reported.  In  some  cases,  the  attending  physician's  name  appears  as 
having  certified  the  cause  of  death,  when  he  has  really  certified  nothing, 
and  only  because  he  was  known  to  have  attended  the  case.  Thus  my  own 
name  appeared  as  certifying  as  cause  of  one  death,  "  Fall  at  Purgatory  "  ! 

142.  Out-of-town  physicians,  as  well  as  resident  physicians,  have  never 
returned  any  deaths,  nor  causes  of  death,  except  when  the  body  was  to  be 
buried  away  from  this  place.  For  a  period  of  sixteen  years  I  have  never 
been  asked  nor  required  to  sign  a  certificate  as  to  the  cause  of  death,  except 
as  above  stated. 

142|^.  I  believe  that  the  nature  of  the  disease  or  the  cause  of  death  is  in 
seventy  per  cent,  of  cases  mere  guesswork.  These  returns  form  in  many 
instances  the  bases  of  theories  from  which  sanitarians  deduce  the  most  pos- 
itive conclusions. 

143.  For  two  years  I  have  neither  filled  out  one  [death-certificate]  nor 
even  seen  one.     For  aught  that  I  know  they  may  be  now  obsolete. 

147.  I  have  thought  that  our  high  death-rate  from  consumption,  as  shown 
by  statistics,  might  iierhajis  be  accounted  for  in  a  measure  by  the  fact  that 
the  undertaker  sometimes,  in  what  he  considers  a  clear  case,  fills  out  the 
blank. 

\  148.    The   registration  of  deaths  and  causes  of  death  here  is  more  satis- 

factory now  than  it  was  a  few  years  ago,  and  it  is  intended  by  the  present 
clerk  to  make  it  complete  and  satisfactory.  I  think  the  deaths  here  have  all 
been  recorded.  The  criticism  I  make  is,  that  probably  the  former  clerks 
have  sometimes  listened  to  common  report  as  to  the  cause  of  death,  and  so, 
many  of  the  deaths  are  recorded  "  consumption"  which  are  due  to  other 
causes.  On  examining  the  records  for  sixteen  years  ending  with  1870,  the 
deaths  recorded  number  563.  Of  these,  153  are  recorded  as  caused  by  con- 
sumption, making  27  per  cent,  of  the  whole.  Comparing  this  with  the  years 
1871  to  1876,  inclusive,  to  the  present  time,  the  deaths  recorded  number 
187.     Of  these,  27  are  reported  as  caused  by  consumption  (14^  per  cent.). 

149.  The  returns  of  deaths  to  the  undertaker,  and  the  registration  of 
such  deaths,  have  never,  at  least  since  my  residence  here  (twenty-three  years) 
been  in  any  degree  satisfactory.  Such  returns,  except  in  individual  cases, 
have  been  literally  valueless.  The  sexton  will  ask,  either  at  the  time  of  the 
funeral  or  some  indefinite  time  later,  some  one  of  the  family,  What  did  the 
deceased  die  of?  and  make  his  return  in  accordance  with  the  answer  and 
his.  own  ideas  of  the  case,  the  result  requiring  an  entirely  new  nosological 
system  to  comprehend. 

150.  The  registration  is  inefficient  and  unsatisfactory ;  and  principally 
because  of  the  loose  and  indefinite  way  in  which  the  physicians  of  the  town 
and  vicinity  record  their  deaths,  the  nosology  being  defective  and  the  cause 
often  omitted  as  a  trivial  affair  after  all.  I  do  not  think  all  deaths  get 
recorded,  but  most  do.  The  undertakers  are  very  prompt  to  ask  for  the  cer- 
tificates, but  do  not  always  readily  get  them. 
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152.  I  think  the  value  of  the  returns  is  much  diminished  by  the  certifi- 
cates of  irregular  and  ignorant  practitioners  being  received,  but  as  such 
attend  quite  a  large  proportion  of  the  sick  everywhere  I  see  no  present 
remedy. 

153.  From  inquiries,  I  judge  that  all  deaths  are  returned  to  the  under- 
takers, and  quite  promptly  by  them  to  the  town  clerk.  The  certificates  are 
fully  made  out,  but  I  find  that  the  undertakers  seldom  obtain  the  names  of 
the  diseases  and  their  causes  from  the  attending  physicians,  and  no  doubt 
they  are  not  unfrequently  incorrectly  stated.  On  this  I  would  make  a  sug- 
gestion. The  law  does  not  oblige  the  attending  physician  to  return  the  name 
and  sex  of  the  deceased,  the  disease  and  its  causes,  except  when  requested. 
My  suggestion  is  to  have  the  law  changed  so  as  to  make  it  obligatory  on  the 
part  of  the  attending  physician  to  return  the  name  and  sex  of  the  deceased, 
the  name  of  the  disease  and  its  cause,  to  the  town  or  city  clerk ;  and  on  the 
part  of  the  undertaker  to  obtain  the  name  of  the  disease  and  its  cause  from 
the  attending  physician,  the  certificates  retaining  their  present  form. 

154.  I  think  they  [deaths]  are  all  returned  to  the  town  clerk,  but  I  see 
by  examination  to-day,  of  those  for  187(5  to  date,  that  the  disease  is  not 
stated  by  the  attending  physician  in  more  than  one-half  of  the  certificates. 

156.  I  doubt  if  in  every  case  of  death  the  cause  is  certified  by  a  medical 
man,  for  the  reason  that  a  certain  number  die  every  year  without  medical 
attendance,  and  under  such  circumstances  that  no  physician  could  make  an 
unconditional  return  without  a  post-mortem  examination.  In  such  cases, 
one  can  give  a  medical  certificate  to  be  used  by  parties  known  and  supposed 
to  be  honest,  with  a  declaration  that  it  is  based  upon  the  representations  of 
parents  or  friends.  Such  a  document  may  be  absolutely  necessary  to  facili- 
tate interment. 

157.  I  have  reason  to  believe  that  the  causes  of  death  are  very  indiffer- 
ently reported.    Physicians'  certificates  are  not  always  required. 

157|-.  The  deficiencies  in  the  first  x)lace  are  with  the  undertakers,  or  those 
having  the  care  of  the  funeral,  or  of  the  body  of  the  deceased,  to  ascertain  the 
facts  in  regard  to  the  cause  of  death.  In  many  cases  the  medical  attendant 
is  not  even  asked  for  the  cause  of  death,  or  not  eveu  what  ailed  the  patient ; 
and  when  the  return  is  made  up  there  is  some  cause  assigned  in  the  certifi- 
cate which  does  or  does  not  represent  the  true  cause  of  the  death,  and  there- 
fore not  reliable  for  accurate  statistical  information.  For  an  exami)le, 
which  occurred  in  my  own  practice :  A  gentleman  died  from  cancer  of  the 
bladder  and  prostate  gland,  of  several  years'  duration ;  it  was  returned  as 
kidney  disease,  or  complaint.  The  undertaker  was  informed  by  myself  of 
the  true  cause  of  the  disease,  while,  as  he  says,  the  family  said  it  was  kidney 
disease,  and  he  thought  they  ought  to  know  best,  and  so  he  made  his  return 
as  kidney  disease  ;  and  I  find  in  my  examination  of  the  register  very  many 
errors  of  a  like  kind.  It  is  my  impression,  and  in  fact  I  know,  that  the  cause 
of  death  is  not  very  generally  reported  by  physicians  in  this  town  unless 
called  for  ;  perhaps  more  so  now  than  formerly,  for  I  have  been  urging  the 
undertakers  to  be  more  particular  in  regard  to  the  matter  of  ascertaining 
the  true  cause  of  death,  and  fulfilling  all  the  requirements  of  the  laws  of 
registration.     Another  fault  is,  the  returns  are  not  promptly  made  at  the 
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time  of  death  and  burial.  The  return  is  often  delayed  for  one  or  two 
months,  and  even  longer,  and  has  even  been  delayed  until  after  the  annual 
return  has  been  made  to  the  secretary  of  the  Commonwealth.  This  fact 
came  under  my  own  observation,  for  the  returns  were  handed  to  me  by  the 
undertaker,  saying  that  he  forgot  to  hand  them  in  before,  and  supposed  that 
it  would  make  no  diiference,  as  he  was  in  the  habit  of  making  his  returns  biit 
once  a  year. 

161.  The  town  sexton  reports  all  deaths  to  the  town  clerk  once  a  year, 
bringing  the  Hank  forms  to  the  physicians  for  them  to  fill  out,  guessing,  as 
near  as  can  be  done,  when,  from  any  cause,  physicians  are  unable  to  certify 
advisedly.  My  belief  is,  that  if  the  sextons  were  required  to  report  every 
month  at  least,  in  country  towns,  the  business  would  be  performed  more  satis- 
factorily and  with  more  exactness.  Copies  of  the  statutes  relating  to  the 
matter  should  be  posted  up  in  some  conspicuous  place  in  town, — iu  the  post- 
ofi&ce,  for  instance, — so  that  all  parties  desiring  to  know  what  is  law  and 
usage,  can  thus  be  informed. 

162.  The  returns  are  hardly  ever  filled  and  given  to  the  registrar  until 
the  close  of  the  year,  which  might,  iu  some  cases,  make  a  little  jar  in  the 
correct  filling  of  blanks.  The  sexton  usually  brings  his  blank  to  me  at  the 
close  of  the  year  to  be  revised  and  filled  as  to  points  he  is  unable  to  do  him- 
self; in  some  cases,  the  death  is  so  far  back,  that  I  am  unable  to  be  as  cor- 
rect as  I  would  like.  I  do  not  say  this  to  find  fault  with  the  sexton,  for  I 
think  him  to  be  a  very  careful  man ;  it  has  been  the  custom  for  years,  and 
he  has  only  followed  the  custom. 

163.  The  causes  of  death  are  sometimes  certified  to  by  a  physician,  if  he  is 
handy  ;  if  not,  any  one  considers  himself  competent  to  assign  the  cause.  In 
reply  to  the  question,  "Are  three  out  of  five  certified  to  by  physicians?"  he 
(the town  clerk)  said,  "No,  not  so  many." 

164.  When  undertakers  are  employed,  they  generally  obtain  certificates 
of  causes  of  death  from  the  physician  in  charge  ;  but  there  are  quite  a  num- 
ber of  burials  by  the  family,  where  no  undertaker  is  called  upon,  and  in  these 
cases  no  record  is  returned,  unless  the  physician  makes  a  point  of  returning 
the  case  himself,  which  few  do. 

170.  I  think  the  registration,  as  far  as  the  name  of  the  person  is  concerned, 
is  complete  and  accurate,  but  of  the  causes  of  death,  very  inaccurate  and 
deficient.  The  returns  are  made  by  the  undertakers  to  the  city  clerk  every 
week,  and,  as  far  as  I  know,  they  make  returns  of  all  the  deaths,  excepting 
in  some  cases  of  still-birth.  But  the  causes  assigned  by  the  undertakers,  in 
many  cases,  are  very  inaccurate  and  ridiculous,  and  in  some  instances  with 
intentional  deception.  It  is  rare  for  the  physicians  to  report  the  causes  of 
the  deaths. 

171.  Deaths  are  returned  by  the  ir.ulertakers  to  the  clerks,  they  inserting 
the  cause  of  death,  and  simply  guessing  at  it.  No  certificate  has  ever  been 
presented  to  me  for  signature  or  filling  by  undertakers. 

172.  While  perhaps  all  cases  of  death  may  be  reported  by  the  undertakers 
to  the  clerks,  the  causes  are  provokingly  inaccurate,  for  the  reason  that 
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physicians  are  not  required  to  return  the  causes  of  death,  and  the  under- 
takers make  returns  of  what  they  may  he  able  to  gather  from  the  family. 

179.  For  many  years  I  have  been  so  disgusted  with  the  manner  of  con- 
ducting this  business,  that  I  have  lost  all  interest  in  the  matter. 

180.  Judging  from  returns  of  deaths  coming  under  my  own  observation, 
I  should  say  that  undertakers  are  careful  to  make  returns.  In  looking  over 
the  returns  of  causes  of  death  in  the  clerk's  office,  I  should  give  my  opinion 
that  tables  made  from  them  would  be  of  little  value. 

182.  I  do  not  think  all  deaths  are  reported  to  the  clerks — certainly  not 
promptly.  They  are  not  returned  by  the  physicians,  but  by  the  undertaker, 
who  reports  the  cause  of  death  as  received  from  the  friends.  I  have  corrected 
the  returns  for  the  town  clerk,  as  well  as  I  could,  for  the  past  four  or  five 
years,  but,  of  course,  was  not  always  sure  of  giving  the  accurate  cause  of 
death  in  every  case,  except  where  I  have  been  the  attendant. 

185.  In  the  main,  I  have  long  regarded  the  returns  of  deaths  very  imper- 
fect. For  instance,  there  were  some  40  deaths  returned  by  the  clerk  last 
year,  and  on  my  private  list  of  deaths,  which  I  keep  from  year  to  year,  I 
had  recorded  60. 

190.  The  returns  are  made  pretty  promptly  every  week.  As  to  the  causes 
of  death,  the  returns  are  as  unreliable  as  is  popular  rumor  in  general,  for  that 
is  all  they  amount  to.  The  cause  of  death  very  rarely  comes  direct  from  any 
physician.  I  wish  you  would  suggest  the  best  way  of  remedying  this  matter ; 
of  making  these  comparatively  worthless  records  what  they  might  be — a 
valuable  store  of  facts.  For  we  shall  probably  have  an  available  mayor 
next  year. 

191.  I  am  glad  you  are  going  to  present  the  subject  of  registration.  It  is 
one  which  has  interested  me  for  a  long  time.  I  have  resolutely  tried  to  have 
the  system  changed  here,  but  to  no  purpose,  as  the  city  government  has 
been  changed  every  year ;  and  I  have  not  been  able  to  get  the  mayor  inter- 
ested until  the  end  of  the  year,  when  he  has  been  turned  out  for  a  new  man. 

Information  from  Town  and  City  Clerks. 

Two  hundred  and  sixty- two  clerks  replied  to  the  circulars, 
as  follows  : — 

Registration  of  number  of  deaths  satisfactory,        .  .   102 

"  "  "       not  satisfactory,  .     43 

Replies  indefinite, .         ......   117 

Registration  of  causes  of  death  satisfactory,  .         .         .50 

"  "  "      not  satisfactory,     .  .113 

Replies  indefinite, .......     99 

There  were  144  cities  and  towns  from  which  both  medical 
correspondents  and  clerks  answered.     In  these — 


1877.]  REGISTRATION  OF  DEATHS.  249 

Town  clerks  and  medical  correspondents  agree  in  .         .     70 
<'  "  '*  do  not  agree  in     74 

"  say  satisfactory,  and  medical  correspondents 

say  not,  in     .  .         .         .         .         .15 

Medical  correspondents  say  satisfactory,  and  town  and 
city  clerks  say  not,  in        ......       8 

Fifty-one  of  the  seventy-four  discrepancies  in  the  replies 
are  where  one  reports  "indefinitely,"  and,  therefore,  are  not 
strictly  at  variance. 

Under  the  first  head  the  clerks  evidently  often  mean  that 
their  part  of  the  work  is  satisfactory,  and  sometimes  even 
say  that  the  medical  correspondents  might  think  otherwise. 
Again,  after  saying  that  everything  is  satisfactory,  they  often 
add  that  they  get  returns  only  once  a  year  by  going  for  them 
personally,  and  one  calls  it  satisfactory  when  he  gets  physi- 
cians' certificates  only  "in  more  than  fifty  per  cent,  of  the 
cases " ;  others  call  the  registration  satisfactory,  when  they 
have  not  heard  complaints.  Some  say  that  they  have  not 
given  the  subject  much  attention.  One  "cannot  spare  the 
time  to  give  the  subject  that  consideration  which  it  deserves." 

One  clerk  states  that,  in  his  opinion,  all  deaths  are  reported, 
but  adds  that  he  has  often  wondered  why  it  was  that "  consunip- 
tion,  cancer, ^nd  heart  disease  prevail  here"  so  extensively. 
In  this  remark  lies  the  key  to  the  fact  that  prevalent  dis- 
eases are  rejDorted  in  excess  of  what  is  due.  So  it  is  com- 
monly, or  at  least  often,  that  wasting  diseases  are  classified  as 
consumption  ;  infantile  diseases  as  cholera  infantum,  etc.  For 
the  same  reason,  during  epidemics  of  scarlet  fever  and  cere- 
bro -spinal  meningitis,  the  mortality  from  those  diseases  ap- 
pears very  much  exaggerated.  This  was  notably  true  of 
diphtheria  in  our  State  in  1874  and  1875. 

Many  of  the  clerks  remain  in  office  only  a  short  time,  and 
do  not  really  have  their  attention  called  to  the  subject  farther 
than  to  follow  precedents.  Sometimes  an  efficient  clerk  gets 
his  registration  well  in  hand,  and  the  next  turn  of  the  polit- 
ical wheel  removes  him  and  brings  in  another.  It  is,  there- 
fore, impossible  to  say  that  the  error  in  our  returns  is  nearly 
the  same  from  year  to  year. 

When  the  registration  has  been* satisfactory,  it  has  usually 
32 
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been  due  to  a  local  board  of  health,  or  to  the  gratuitous  labor 
of  some  interested  clerk,  who  does  the  work  which,  by  the 
law,  belongs  to  some  one  else.  One  of  them  even  says,  for 
instance,  that  the  clerk  has  about  as  much  work  in  making  out 
his  return  at  the  end  of  the  year  as  if  the  undertakers  and 
physicians  had  nothing  to  do  with  it. 

By  the  personal  efforts  of  the  clerks,  weekly  returns  are 
made  of  deaths  and  causes  of  death  in  the  nineteen  large 
towns  and  cities  of  the  State  ;  but  even  in  some  of  the  largest 
cities,  there  are  still  such  imperfections  in  the  registration 
that  these  returns  are  only  approximate.  The  difficulty  of 
fixing  the  responsibility  for  accurate  registration  on  any  one 
person  is  evidently  working  badly,  and  some  of  the  replies 
•to  our  circulars  contain  this  statement. 

It  was  not  a  part  of  the  present  plan  to  investigate  the 
registration  of  births,  and  no  questions  bearing  upon  that 
matter  were  asked.  Undoubtedly  the  liberal  fee  (when  much 
travelling  is  not  needed)  stimulates  the  desire  to  get  all  cases. 
Still,  some  of  the  circulars  were  returned  with  the  statement 
that  the  registration  of  births  is  even  more  unsatisfactory  than 
that  of  deaths. 

The  defects  pointed  out  in  our  records  of  vital  statistics  are 
manifestly  such  that  they  cannot  be  rectified  in  the  painstaking 
and  able  elaboration  of  them  for  publication,  nor  explained  by 
the  high  professional  talent  employed  in  editing  them. 

JRepUes  of  Gity  and  Town  Clerks. 

8.  The  custom  lias  been  to  return  the  deaths  at  the  end  of  the  year, 
except  when  the  body  is  carried  out  of  town  for  burial ;  then  I  get  a  return 
near  the  date  of  death.  I  very  seldom  get  the  physician's  certificate  with 
the  return ;  the  cause  of  death  is  usually  named,  also  the  name  of  the 
physician;  but  all  in  the  handwriting  of  the  undertaker,  and  I  think  it  is 
obtained  from  some  member  of  the  family  of  the  deceased.  I  think  the 
disease  or  cause  of  death  is  in  many  cases  guessed  at,  so  that  my  return  to 
the  department  is  not  accurate  as  to  the  prevailing  disease. 

10.  I  find  that  about  six-sevenths  of  the  returns  are  made  by  the  under- 
takers ;  the  other  one-seventh  seem  to  have  been  made  by  friends  of  the 
deceased,  rather  than  by  physicians.  The  undertakers  may  have  received 
their  information  from  physicians  for  aught  I  know. 

15.  In  answer  to  your  inquiries,  I  would  say  that  our  undertaker  makes 
full  returns  of  all  deaths  where  he  officiates,  but  that  is  not  iu  one-half  of 
the  cases.    There  are  undertakers  who  come  into  this  town  and  remove  the 
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dead  and  make  no  returns ;  but  wlien  I  go  through  the  town  for  the  births, 
and  find  a  death,  I  get  the  best  information  I  can. 

17.  The  undertaker  is  furnished  with  blanks  to  fill,  and  he  gets  the  best 
information  he  can  from  the  family  of  the  deceased,  when  making  prepa- 
rations for  the  funeral.  These  certificates  are  returned  to  the  town  clerk 
for  registration  at  the  close  of  each  year.  They  usually  contain  some  kind 
of  a  statement  of  the  causes  of  death,  sometimes  attested  by  a  physician 
and  sometimes  not.  A  section  of  our  town  always  go  to  P for  an  under- 
taker, and  the  town  clerk  never  gets  any  returns  except  such  as  he  can 
gather  when  canvassing  for  the  particulars  concerning  births.  From  this 
section,  information  as  to  the  causes  of  deaths  is  very  unsatisfactory. 

19.  I  fear  that  in  some  towns  not  one-half  the  causes  of  death  are 
obtained. 

20.  In  small  towns  like  this,  where  there  is  no  undertaker,  we  do  not  get 
all  the  returns,  and,  if  the  clerk  goes  after  them,  it  is  very  doubtful  if  he 
gets  the  cause  o^  death  correct. 

24.  A  great  many  causes  of  death  are  returned  as  "heart  disease,"  and 
nothing  more.  That  disease  assumes  so  many  forms  I  have  thought  whether 
to  medical  men  that  was  satisfactory. 

27.  I  have  never  had  reason  to  suspect  any  inaccuracy  except  in  one 
instance,  returned  as  "  inflammation  of  stomach,"  where  the  death  was 
probably  caused  by  an  attempt  at  abortion. 

29.  It  has  become  unfashionable  to  comply  with  the  requisitions  of  the 
statutes,  and,  if  any  ofiicer  points  out  this  neglect  of  duty,  he  is  answered 
that  other  town  clerks  are  not  so  particular,  and  that  no  one  lives  up  to  the 
laws. 

31.  The  law  is  in  no  case  complied  with,  either  as  regards  the  undertaker, 
physician,  or  by  the  families  themselves.  At  the  close  of  the  year,  the  births 
and  deaths  of  the  year  past  are  collected  by  going  from  house  to  house 
throughout  the  town,  making  the  result  very  unsatisfactory  and  expensive. 

36.  I  think  all  the  deaths  substantially  are  reported  to  the  undertakers, 
and  most  of  these  return  the  deaths  promptly  and  accurately,  but  not  the 
causes  of  death.  In  the  case  of  private  cemeteries,  some  of  the  undertakers 
make  no  attempt  to  obtain  certificates.  One  undertaker  in  this  city  has 
always  been  in  arrears,  more  than  all  other  undertakers  together.  I  showed 
him  this  circular,  and  he  has  since  brought  in  all  the  certificates  that  were 
wanting,  to  date.  In  some  cases  no  physician  is  employed,  and  we  have  no 
"  city  physician  "  to  investigate  the  cause  of  death.  Incompetent  persons, 
quacks  of  both  sexes,  midwives,  professional  or  non-professional,  are  em- 
ployed in  some  cases,  and  their  certificates  are  incorrect  or  worthless.  Some 
of  the  regular  physicians  give  a  great  deal  of  unnecessary  trouble  to  the 
undertakers,  who  are  often  obliged  to  go  many  times  before  they  can  get 
a  certificate.  If  the  attention  of  physicians  could  be  called  to  this  matter, 
and  if  undertakers  could  know  that  they  were  liable  to  removal  for  not 
making  full  returns,  most  of  the  present  difficulties  would  be  removed. 
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38.  There  are  not  more  than  one-eighth  of  the  causes  of  death  certified  to 
by  physicians. 

40.  Returns  are  sometimes  made  with  the  cause  of  death  omitted,  or 
inserted  by  the  person  making  the  return,  and  too  often  stated  in  a  vague 
or  general  way.  Unless  a  permit  for  removal  of  a  body  is  required,  under- 
takers do  not  make  their  returns,  as  a  rule,  until  the  close  of  the  year. 

43.  The  certificates  of  physicians  as  to  causes  of  death  are  rarely  received 
at  this  office,  and  the  record  is  dependent  on  the  undertaker's  certificate. 

54.  We  have  not  any  undertaker,  but  we  usually  employ  those  from 
the  city  of  New  Bedford,  and  they  do  not  take  the  pains  to  make  any 
returns  in  one-half  the  cases  or  more,  and  I  seldom  get  the  cause  of  death 
reported  by  a  physician. 

68.  i  should  say  that  all  the  facts  I  report  in  about  fifty  per  cent,  of  the 
deaths,  I  obtain  as  best  I  can. 

74.  During  the  present  year,  I  have  furnished  the  physicians  and  under- 
takers with  all  the  proper  blanks,  together  with  pamphlet  of  instructions, 
but  up  to  the  present  time  not  a  single  death  has  been  returned  to  this  ofi&ce. 

76.  I  think  our  registration  of  deaths  is  about  as  complete  as  you  could 
have  it.  Whether  we  get  the  causes  of  deaths  as  accurate  as  possible,  is  a 
matter  the  iihysicians  know  best  about.  I  don't  think  we  do,  in  each  and 
every  case. 

79.  It  has  been  my  practice  for  quite  a  number  of  years  past,  when  clerk, 
to  visit  or  send  some  competent  person  to  visit  the  families  where  births  and 
deaths  have  occurred,  and  to  ascertain  the  facts  and  particulars  before  mak- 
ing returns  to  Boston. 

88.     Physicians  do  not  report  any  cases  at  all. 

90.  I  have  been  clerk  of  the  town  for  six  years  in  succession,  and  have 
employed  a  man  to  gather  all  the  information  in  regard  to  births  and  deaths 
called  for  in  the  blanks  sent  to  me  for  that  purpose.  I  have  never  received 
any  information  from  xjhysicians  or  undertakers. 

93.  If  I  were  to  make  any  suggestion,  it  would  be  that  the  people,  espe- 
cially in  the  small  towns  like  ours,  be  in  some  way  reminded  by  the  siate 
authorities  of  theii-  duty  in  the  matter  of  returning  deaths,  and  other  vital 
statistics,  to  the  town  clerk.  As  before  stated,  it  now  seems  to  remain  with 
the  clerk,  in  our  town  at  least,  to  collect  the  facts  concerning  such  deaths  as 
may  come  to  his  knowledge,  and  it  is  only  by  keeping  a  close  watch  that  he 
can  be  at  all  confident  of  accuracy. 

94.  The  physicians'  reports  do  not  come  so  easily.  The  reason,  I  think,  is, 
that  the  friends  do  not  know  that  such  a  thing  is  required,  so  come  unpre- 
pared, then  of  course  forget  to  see  the  "Medicus,"  and  the  matter  slips  over. 
We  have  but  one  physician  here.  I  see  him  occasionally,  and  fill  up  cases  that 
he  knows  about,  but  many  people  employ  doctors  from  the  neighboring  vil- 
lages, and  so  I  sometimes  lose  one. 
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95.  I  also  am  quite  sure  that  tlie  undertaker  obtains  his  iuformation  in 
regard  to  the  cause  of  death,  in  a  majority  of  cases,  from  some  member  of 
the  ftxmily,  rather  than  from  the  physician.  The  reports  of  causes  of  deaths 
are  incomplete. 

97.  Never  until  this  year,  has  the  returning  of  deaths  been  made  in  a 
proper  manner;  and  I  determined  that  I  would  haive  it  properly  done 
if  the  law  was  good  for  anything.  I  accordingly  sent  to  or  saw  every 
physician  and  undertaker  in  the  city  and  told  them  what  I  wanted  to  do, 
and  that  I  must  have  their  cooperation  and  assistance.  I  have  had  it,  and 
must  say  that  I  am  very  well  satisfied.  It  is  only  in  the  cases  of  those  who 
are  too  poor  to  employ  medical  services,  that  the  cause  of  death  is  not 
reported. 

108.  I  have  been  in  the  custom  of  getting  tbe  cause  of  death  indirectly 
from  the  undertakers  through  the  superintendent  of  burials,  who  is  a  physi- 
cian, and  can  give  the  technical  name,  which  we  would  fail  to  get  if  we  relied 
on  the  undertaker's  return,  especially  in  cases  where  there  was  no  physician 
in  attendance.  The  undertakers  complain  that  they  have  difficulty  in  obtain- 
ing the  cause  of  death  from  the  physician  in  attendance,  in  time  to  make  the 
return  to  the  city  clerk  within  the  time  requii'ed  by  law.  The  registration 
in  this  city  has  been  very  complete  and  satisfactory,  especially  for  the  last 
three  or  four  years. 

115.  The  causes  of  death,  as  returned  by  the  undertakers,  are  not  always 
correct,  as  they  do  not  obtain  the  certificate  of  the  attending  physician.  I 
therefore  get  the  doctor's  statement  myself,  and  often  find  that  it  does  not 
agree  with  the  undertaker's  return,  which  is  made  up  from  statements  by  the 
family  of  the  deceased. 

119.  The  causes  of  deaths  are  not  generally  made  known,  except  in  an 
incomplete  and  unsatisfactory  way. 

122.  I  have  experienced  some  difficulty  in  obtaining  the  physicians'  certifi- 
cates as  to  the  cause,  etc. ;  that  is  to  say,  they  delay  the  matter,  and  will  not 
fill  them  out  until  solicited  to  do  so  by  some  one.  I  have  always  obtained  or 
received  them  after  a  time.  If  they  were  required  to  fill  them  out  immedi- 
ately, the  returns  would  be  more  accurate,  and  it  would  certainly  assist  mat- 
ters. 

123.  I  have  physicians'  reports  of  causes  of  death  in  60  per  cent,  of  the 
number  of  deaths. 

126.  There  being  no  resident  physician  in  active  practice  here,  the  people 
are  obliged  to  emj)loy  physicians  from  other  towns,  rendering  it  impractica- 
ble, in  many  cases,  to  obtain  the  physician's  cei'tificate  of  the  cause  of  death. 
Somewhat  less  than  one-half  of  the  deaths  are  so  certified.  All  deaths  are 
promptly  returned  by  the  undertaker,  with  a  statement  in  each  case  of  the 
cause  of  death,  as  correctly  as  it  can  be  ascertained  from  the  friends  of  the 
deceased. 

127.  In  this  town  I  think  all  the  deaths  are  registered — the  facts  being 
returned  to  the  clerk  by  the  undertakers,  each  week,  they  are  surer  to  be 
right  than  if  returned  monthly ;    this  I  know  by  experience ;    for,  when 
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returned  monthly,  as  required  by  the  statutes,  it  would  often  happen  that 
some  would  be  delayed  for  two  or  three  months,  and  I  found  more  difficulty 
in  having  them  corrected.  No  certificates  of  the  cause  of  death  are  ever 
given  in  this  town  by  the  physicians  ;  hence  the  cause  of  death,  as  returned 
to  me,  is  very  imperfect,  in  my  opinion. 

129,  The  cause  of  death  is  not  returned  in  more  than  one-fourth  the  cases, 
and  I  have  been  obliged  to  ascertain  it  and,  in  many  instances,  to  fill  the 
returns  myself.  I  think  there  should  be  some  method  by  which  the  returns 
of  deaths  may  be  made  more  complete. 

131.  The  only  difficulty  that  I  have  experienced  from  the  undertaker  (for 
it  is  usually  the  same  person  from  year  to  year)  is,  that  he  will  insist  upon 
keeping  his  returns  until  the  end  of  the  year,  and  making  them  in  a  body. 

132.  In  answer  to  your  circular  of  the  1st  inst.,  I  have  to  say  that  since 
my  connection  with  this  office  I  have  found  it  almost  impossible  to  get  the 
complete  returns  of  deaths  from  the  undertaker.  I  have  taken  it  upon 
myself  to  obtain  them,  and  believe  that,  for  the  past  nine  months,  the  regis- 
tration has  been  complete,  except  in  a  comparatively  few  cases,  where  phy- 
sicians have  neglected  to  make  returns  of  "causes  of  death,"  when  frequent 
applications  have  been  made  for  them.  How  to  remedy  this  neglect  on  the 
part  of  iihysicians  and  undertakers  in  small  towns,  is,  in  my  opinion,  a  diffi- 
cult matter  to  solve,  unless,  perhaps,  the  whole  duty  of  obtaining  all  the 
facts  relating  to  a  death  be  assigned  to  one  person. 

135.  In  answer  to  your  inquiries,  I  will  state  my  impressions.  I  have 
kept  the  records  since  the  year  1870,  and  have  endeavored  to  have  them  cor- 
rect. The  rules  and  regulations  of  the  board  of  health,  in  this  city,  are  so 
well  observed  that  every  death  is  recorded,  and  the  cause  of  death,  as 
returned,  is  usually  correct.  If  I  have  any  doubt,  I  immediately  send  a 
blank  to  the  physician,  and  leave  the  filling  of  the  record  until  I  have  it 
returned. 

136.  To  my  knowledge,  physicians'  certificates  of  causes  of  deaths  have 
never  been  called  for  or  reported  by  them,  with,  perhaps,  one-or  two  excep- 
tions, occurring  some  years  ago. 

139.  I  consider  the  registration  very  nearly  complete  in  this  town ;  the 
only  deficiency  being  now  and  then  a  body  removed  from  town  for  burial 
elsewhere,  without  application  for  a  permit.  I  think  there  may  be  twelve 
such  cases  in  a  year ;  the  number  registered  being  from  two  to  three  hun- 
dred. The  causes  of  death  are  given  in  all  cases.  In  this  town  the  returns 
are  made  to  the  clerk  by  the  sexton  who  has  charge  of  the  burial,  so  that 
we  are  sure  of  returns  of  every  interment.  The  sextons  make  these  returns 
on  the  proper  blanks,  once  in  six  months. 

142.  It  is  quite  too  common  that  the  cause  is  not  certified  by  a  physician, 
especially  in  cases  where  no  physician  is  in  attendance;  and  I  have  heard 
the  sexton  say  frequently  that  the  doctors  were  rather  indifferent  as  to  the 
performance  of  the  duty. 

146.  I  think  the  present  system  of  registration  in  case  of  deaths  works 
well  in  this  town  of  about  nine  hundred  inhabitants.     Our  undertaker  is 
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very  careful  to  msikeftdl  returns  oi all  deaths;  in  nearly  every  instance  the 
cause  of  death  is  reported  and  recorded.  I  presume  more  difficulty  would 
Tbe  experienced  in  securing  full  returns  in  larger  towns,  especially  among 
the  foreign  element. 

147.  Strangers  sometimes  die  and  are  removed  to  a  distance  for  burial. 
Such  are  liable  to  be  overlooked,  as  they  rarely  call  on  the  town  clerk  for  a 
license  to  remove  the  body,  probably  through  ignorance  that  the  law 
requires  it.  It  might  be  well  to  prohibit  railroad  employes  from  passing 
such  over  the  road  without  having  a  license  pasted  on  the  top  of,  the  box. 

158.  In  towns  of  over  ten  thousand  inhabitants,  it  would  seem  that  under- 
takers should  make  their  returns  at  once,  as  soon  as  they  are  employed,  and 
not  be  allowed  a  grace  of  seven  days.  The  physician  should  make  his  certi- 
ficate and  leave  it  with  the  family  or  persons  having  care  of  the  deceased  at 
once  after  death,  and  not  have  fifteen  days  of  grace.  If  the  physician 
attends  to  his  duty,  then  the  undertaker  has  most  of  the  information 
required;  and  it  would  be  only  a  moment's  work  to  fill  up  the  necessary 
return  complete,  and  the  town  clerk,  with  limited  means  for  information, 
would  not  be  obliged  to  supply  all  deficiencies,  which  is  almost  impossible 
in  a  town  so  large  as  this. 

We  have  two  large  cemeteries  here,  and  the  smaller  towns  send  dur- 
ing the  year  a  great  many  bodies  to  be  buried  here.  In  such  case,  we  have 
to  be  without  any  "permit  to  remove"  or  a  physician's  original  certifi- 
cate, and  have  to  take  the  word  of  the  undertaker,  who  fills  the  blank 
according  to  what  he  may  have  remembered  being  told  or  heard.  In  many 
cases,  corrections  have  been  made  at  my  own  expense,  but  I  have  not  been 
and  am  not  able  to  give  my  whole  attention  to  this  particular  branch  of  my 
duties.  In  most  of  these  out-of-town  cases,  the  undertaker  waits  ton  days, 
and  oftener  two  or  three  weeks,  before  making  any  return  ;  the  record  is 
then,  at  best,  very  meagre,  and  there  is  no  way  to  make  a  full  return. 
Everybody  has  shirked  the  matter  or  been  careless,  and  all  the  town  clerk 
has  to  do  is  to  supply  deficiencies  and  give  the  undertaker  a  permit,  because 
the  cemetery  corporation  has  allowed  the  burial  without  a  permit  and  the 
undertaker  has  really  done  the  best  he  could  (?).  If  the  railroad  and 
express  companies  would  not  receive  a  body  unless  there  is  the  proper  certifi- 
cate of  removal  accompanying  it,  and  if  the  cemeteries  would  not  allow  a 
body  to  be  buried  without  a  "  permit  to  bury,"  I  think  the  difficulty  would 
be  overcome.  This  might  not  be  easy  to  carry  out  in  small  towns  at  first, 
but  in  large  towns  of  ten  thousand  inhabitants  and  over,  there  would  be  no 
trouble  after  a  few  weeks,  if  the  physician  and  undertaker  would  make 
their  certificates  as  suggested. 

We  rarely  use  the  "  physician's  certificate,"  but,  instead,  use  the  one  on  the 
return  blank.  I  have  tried  my  best  to  have  the  first  used,  but  have  given  it 
up.  There  are  so  many  "holes"  in  the  statute  that  all  we  can  do  is  "  the 
best  we  can."  I  do  not  know  that  I  can  suggest  anything  in  regard  to  reg- 
istration, but  can  give  you  information  regarding  the  work  in  this  town 
and  hope  that  we  are  not  behind  our  neighbors. 

The  average  of  time  between  decease  and  registration  is  about  ten  days. 
Permits  to  bury  are  granted  in  all  our  cases,  but  always  after  interment. 
In  removal  from  town,  our  undertakers  always  get  a  "ijermit."  We  rarely 
use  a  physician's  certificate-blank.     In  most  cases,  we  are  able  to  get  a 
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physician's  certificate  to  the  return ;  in  case  there  is  no  doctor  in  attend- 
ance, "we  do  without.  We  rarely  receive  permits  to  remove,  with  bodies 
coming  from  other  towns  in  the  State,  excepting,  always,  the  large  cities. 

159.  In  a  town  of  this  size,  there  is  not  much  danger  that  any  death  will 
escape  registration.     People  seldom  die  here  except  from  old  age. 

165.  Causes  are  not  reported  by  the  physicians  as  they  should  be,  but,  in 
more  than  half  the  deaths,  causes  are  obtained  from  physicians  before  any 
record  is  made. 

168.  As  we  are  situated  near  the  state  line  of  Ehode  Island,  undertakers 
come  from  Providence,  take  charge  of  funerals  and  do  not  make  any  returns 
to  me.  For  the  last  two  years,  since  I  have  been  town  clerk,  I  remember 
of  but  one  instance,  in  about  twenty  such  cases,  where  they  have  made  the 
returns  that  our  law  requires. 

169.  The  deaths  are  not  all  returned  by  the  undertakers,  but.  the  fault 
seems  to  be  with  physicians,  who  are  very  negligent  in  the  j)erformance  of 
that  duty.  At  least  twenty-five  per  cent,  of  the  deaths,  in  this  town,  are 
reported  from  other  sources. 

172.  Probably  the  causes  of  about  one-quarter  of  the  deaths  are  certified 
to  by  a  physician.  The  town  is  so  small  that  the  physician's  certificate  is 
not  necessary,  as  the  cause  is  known  generally. 

179.  The  registration  of  deaths  in  this  town  is  all  correct,  so  far  as  we 
can  obtain  returns,  but  the  returns  are  not  as  prompt  and  certain  as  they 
should  be.  There  were  two  or  three  deaths  in  town  last  year  that  were  not 
rej)orted,  I  have  since  learned,  and  they  are  not  all  returned  in  the  manner 
the  law  directs. 

180.  In  reply  to  your  circular  received  a  short  time  since,  I  will  say  that 
neither  the  undertakers  nor  physicians  make  any  report  whatever  in  regard 
to  deaths  or  the  causes  thereof.  I  have,  at  my  own  expense,  sent  a  man 
over  the  town  each  year  since  I  have  been  town  clerk,  with  instructions  to 
get  all  the  facts  and  every  name  of  x^ersous  who  have  died  during  said  year. 
As  to  the  accuracy  of  what  he  is  able  to  gather  respecting  the  "  causes  of 
death,"  you  can  judge  better  than  I.  The  friends  report  what  they  have 
understood  the  physician  to  say  was  the  disease  or  cause  of  death. 

182.  The  registration  of  the  number  of  deaths  is  probably  complete ; 
causes,  perhaps,  not  fully  satisfactory,  blanks  for  "returns  of  deaths"  being 
seldom  filled  by  the  attendant  physician,  but  by  the  acting  undertaker  or 
some  individual  chosen  by  the  family  of  the  deceased  to  take  charge  of  the 
funeral  ceremonies. 

186.  The  cause  of  death  gives  me  most  trouble.  When  families  are  not 
able  to  state  it,  I  make  a  point  of  ascertaining  it  from  the  attending  phy- 
sician, and  do  not  always  get  it  then. 

195.  Of  the  64  deaths  registered  here  in  1875,  46  were  certified  by  physi- 
cians, and  the  proportion  is  probably  not  very  different  from  that  in  past 
years. 


1877.]  REGISTRATION  OF  DEATHS.  257 

196.  Of  all  returns  made,  from  fifty  to  sixty  per  cent,  are  certified  by 
physicians. 

216.  The  great  deficiency  is  in  regard  to  the  causes  of  death  ;  very  few- 
physicians'  certificates  are  furnished,  and  the  information  of  the  under- 
takers, obtained  from  the  families,  is  often  partial  and  inaccurate. 

219.  Nearly  all  the  returns  of  the  fact  of  death  are  promptly  reported. 
There  are  some  cases  omitted  where  a  sexton  from  out  of  town  is  employed, 
and  in  them  I  endeavor  to  supply  the  deficiency,  as  far  as  possible,  when 
looking  up  the  births. 

225.  I  think  the  registration  is  quite  complete,  and  that  the  deaths  are 
very  fully  registered.  The  causes  of  deaths  are  not  nearly  so  satisfactory, 
the  undertaker  getting  the  information  from  the  family,  and,  I  think,  quite 
rarely  from  the  physician.  I  remedy  this  as  much  as  possible  by  taking  them 
to  the  physician  myself  at  the  end  of  the  year  and  getting  him  to  revise 
them.  I  send  you  a  few  samples  of  causes  of  death,  by  which  you  will  see 
the  necessity  for  revision.  If  sextons  were  obliged,  in  all  cases  where  there 
is  an  attending  physician,  to  get  the  information  from  them,  it  would  improve 
the  character  of  the  returns. 

230.  The  undertaker  has  generally  left  a  blank  at  the  time  of  the  inter- 
ment, which,  in  some  cases,  has  been  retained  to  nearly  the  close  of  the  year, 
and  I  have  been  obliged  to  hunt  them  up  myself.  Of  thirteen  returned  to 
me  the  present  year,  six  were  without  the  cause  of  death  certified  by  any 
physician. 

237.  About  half  of  the  deaths  are  returned.  The  remainder  are  obtained 
by  the  clerk  as  he  collects  the  births.  Only  in  a  few  cases  are  the  causes  of 
death  accurately  and  specifically  given,  the  clerk  being  obliged  to  supple- 
ment that  part  of  the  work.  Very  few,  if  any,  of  the  regular  blanks  are 
used,  although  there  have  always  been  plenty  in  the  office  here  for  that 
purpose. 

242.  But  very  few  of  the  causes  of  death  are  returned  by  physicians, 
None  of  our  leading  physicians  have  made  any  returns  for  some  years,  and 
never  did  so  except  in  a  very  few  cases.  Some  eight  years  since,  I  furnished 
all  the  physicians  in  this  city  with  blank  certificates  for  them  to  make 
returns  of  the  cause  of  death,  and  only  received  a  limited  number  of  them. 

243.  The  causes  of  deaths  are  not  returned  generally  as  they  should  be. 

244.  The  returns  by  undertakers  are  made  promptly,  and  I  think  I  get 
them  all  except  in  case  of  foreigners  who  remove  for  burial.  Sometimes  they 
are  not  returned.    The  causes  of  deaths  returned  are  not  perhaps  always 

satisfactory. 

245.  In  many  cases,  the  causes  of  death  are  reported  according  to  the 
received  belief  of  the  family  and  neighborhood.  I  get  such  returns  as  "  died 
by  the  visitation  of  God,"  or  "  by  the  hand  of  God,"  quite  often ;  and  "  heart 
disease  "  and  "  old  age  "  constantly.  When  I  know  little  or  nothing  about 
the  case,  I  make  the  record  according  to  the  undertaker's  return.  In  other 
cases,  although  I  am  no  physician,  scientific  or  otherwise,  I  exercise  some 
little  discrimination  of  my  own. 

33 
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246.  I  would  say  that  for  six  years  that  I  have  been  clerk  of  this  town, 
but  one  death  has  been  returned  to  me  by  the  parties  required  by  law  to 
do  so. 

247.  Probably  three-fourths  of  the  death-reports  are  accompanied  by  a 
statement  of  causes.  I  usually  call  upon  the  physicians  a  second  time ;  i.  e., 
after  the  undertaker.  In  this  way,  I  get  most  of  them  complete,  but  not 
any  too  accurate,  I  fear. 

250.  I  cannot  recall  a  single  instance,  during  the  nine  years  I  have  been 
clerk  of  this  town,  of  having  received  a  physician's  certiiicate  of  cause  of 
death ;  and  the  causes,  as  reported  by  undertakers'  returns,  are  in  many 
instances  inaccurate  and  incomplete. 

254.  Three  or  four  years  ago,  when  cerebro-spiual  meningitis  was  preva- 
lent, I  had  from  this  class  (irregular  practitioners)  one  or  two  deaths  returned 
from  that  disease,  when  I  thought  I  knew  absolutely  that  the  cause  of  death 
was  entirely  different.  In  such  case,  has  not  the  town  clerk  the  power  to 
alter  and  correct  the  returns  ?    I  do. 


HiSTOEY   OF   EeGISTEATION   OF   DeATHS. 

In  considering  how  to  avert  the  recurrence  of  the  terrible 
plagues  which  visited  London  in  the  sixteenth  century,  the 
first  step  was  to  find  where  and  under  what  circumstances 
people  died,  and  how  variously  different  localities  were 
affected.  For  this  purpose  registration  was  organized, 
imperfect,  it  is  true,  but  sufficient  to  give  many  important 
hints.  Much  later,  when  the  Poor-Law  Board  was  created, 
a  better  system  of  registration  was  adopted  ;  but  it  was  only 
in  1837  that  it  was  carried  out  with  all  the  force  of  an  Act  of 
Parliament,  and  with  the  cooperation  of  the  physicians,  sur- 
geons and  apothecaries  promised  by  the  presidents  of  their 
associations.  The  law  has  been  improved  from  time  to  time 
by  many  amendments ;  and  finally  physicians  were  compelled 
to  return  certificatfes  of  death  under  penalty,  in  1874,  as  was 
then  already  the  law  in  Scotland. 

To  such  a  high  degree  of  perfection  has  registration  of  deaths 
now  arrived  in  England,  that  on  each  Tuesday  a  printed 
pamphlet  of  ten  pages  is  prepared  and  sent  over  the  kingdom, 
giving  the  causes  of  deaths,  etc.,  with  the  conclusions  and 
warnings  to  be  drawn  from  them,  for  the  week  ending  the 
previous  Saturday,  and  collected  from  twenty-three  towns, 
containing  over  eight  million  inhabitants.  This  return  also 
contains  the  latest  information  from  the  large  cities  of  the 
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world, — from  New  York  and  Philadelphia  to  Calcutta  and 
Bombay, — and  fully  justifies  Dr.  Farr's  enthusiastic  remark, 
that  "Thus  observers,  like  watchmen  on  the  walls,  are  ever 
on  the  lookout,  so  that  they  see  exactly  what  is  going  on, 
and  neither  plague,  cholera,  nor  any  other  great  epidemic 
can  take  the  nations  by  surprise."  *  Quarterly,  yearly  and 
decennial  reports  are  also  published. 

The  Imperial  Board  of  Health  of  Germany  have  taken  steps 
to  collect  and  publish  similar  returns  promptly  from  all  cities 
in  the  empire  containing  15,000  inhabitants  and  over,  espe- 
cially with  reference  to  getting  early  information  in  regard  to 
epidemics. 

Our  registration  in  Massachusetts  followed  four  years  after 
that  of  England,  and  is  so  similar  as  to  justify  the  inference 
that  it  was  taken  almost  directly  from  it. 

The  law  of  Massachusetts  regarding  registration  (chapter 
21  of  the  General  Statutes)  is  as  follows,  the  amendments 
being  inserted  in  the  places  where  they  belong  : — 

Section  1.  Tlie  clerk  of  eacli  city  and  town  shall  receive  or  obtain,  and 
record  and  index,  the  following  facts  concerning  the  births,  marriages,  and 
deaths  therein,  separately,  numbering  and  recording  the  same  in  the  order 
in  which  he  receives  them,  designating  in  separate  columns  : 

In  the  record  of  births,  the  date  of  the  birth,  the  place  of  birth,  the  name 
of  the  child  (if  it  have  any),  the  sex  and  color  of  the  child,  the  names  and 
the  places  of  birth  of  the  parents,  the  occupation  of  the  father,  the  residence 
of  the  parents,  and  the  date  of  the  record ; 

In  the  record  of  marriages,  the  date  of  the  marriage,  the  place  of  marriage, 
the  name,  residence,  and  official  station  of  the  person  by  whom  married,  the 
names  and  the  places  of  birth  of  the  parties,  the  residence  of  each,  the  age 
and  color  of  each,  the  condition  of  each  (whether  single  or  widowed),  the 
occupation,  the  names  of  the  parents,  and  the  date  of  the  record  ; 

In  the  record  of  deaths,  the  date  of  the  death,  the  name  of  the  deceased, 
the  sex,  the  color,  the  condition  (whether  single,  Avidowed,  or  married),  the 
age,  the  residence,  the  occupation,  the  place  of  death,  the  place  of  birth, 
the  names  and  places  of  birth  of  the  parents,  the  disease  or  cause  of  death, 
the  place  of  burial,  and  the  date  of  the  record. 

Section  2.  Parents  shall  give  notice  to  the  cleric  of  their  city  or  town  of 
the  births  and  deaths  of  their  children  ;  every  householder  shall  give  like 
notice  of  every  birth  and  death  happening  in  his  house  ;  the  eldest  person 
next  of  kin  shall  give  such  notice  of  the  death  of  his  kindred  ;  the  keeper  of 
a  workhouse,  house  of  correction,  prison,  hospital,  or  almshouse,  except  the 
state  almshouses  at  Tewksbury,  Bridgewater,  and  Monson,  and  the  master  or 
other  commanding  officer  of  any  ship  shall  give  like  notice  of  every  birth 
and  death  happening  among  the  persons  under  his  charge.     Whoever  neg- 

*  37th  Report,  p.  vi. 
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lects  to  give  sucli  notice  for  the  space  of  six  months  after  a  birth  or  death, 
shall  forfeit  a  sum  not  exceeding  five  dollars. 

Section  3.  Any  physician  having  attended  a  person  during  his  last  ill- 
ness, shall — when  requested  within  fifteen  days  after  the  decease  of  such 
person — forthwith  furnish  for  registration  a  certificate  of  the  diiration  of  the 
last  sickness,  the  disease  of  which  the  person  died,  and  the  date  of  his 
decease,  as  nearly  as  he  can  state  the  same.  If  any  physician  refuses  or  neg- 
lects to  make  such  certificate,  he  shall  forfeit  and  pay  the  sum  of  ten  dollars 
to  the  use  of  the  town  in  which  he  resides. 

Section  4.  Every  sexton,  undertaker,  or  other  person  having  charge  of  a 
burial-ground,  or  the  superintendent  of  burials  having  charge  of  the  obse- 
quies or  funeral  rites  preliminary  to  the  interment  of  a  human  body,  shall 
forthwith  obtain  and  return  to  the  clerk  of  the  city  or  town  in  which  the 
deceased  resided  or  the  death  occurred,  the  facts  required  by  this  chapter  to 
be  recorded  by  said  officer,  concerning  the  deceased,  and  the  person  making 
such  return  shall  receive  from  his  city  or  town  the  fee  of  ten  [as  amended, 
iwenty-five']  cents  therefor. 

The  clerk,  upon  recording  such  facts,  shall  forthwith  give  to  the  person 
making  such  return,  a  certificate  that  such  return  has  been  made,  which 
certificate  such  person  shall  deliver  to  the  person  having  charge  of  the  inter- 
ment, if  other  than  himself,  before  the  burial  when  practicable,  otherwise 
within  seven  days  thereafter.  When  a  burial  takes  place  and  no  certificate 
is  delivered  as  aforesaid,  the  sexton,  undertaker,  or  other  person  having 
charge  of  the  interment,  shall  forthwith  give  notice  thereof  to  the  clerk, 
under  penalty  of  twenty  dollars. 

Section  5.  The  clerk  of  each  city  and  town  shall  annually  on  or  before 
the  first  day  of  February  [as  amended,  March']  transmit  to  the  secretary  of 
the  Commonwealth,  certified  copies  of  the  records  of  the  births,  marriages, 
and  deaths  which  have  occurred  therein  during  the  year  ending  on  the  last 
day  of  the  preceding  December. 

Section  6.  The  record  of  the  town  clerk  relative  to  any  birth,  marriage, 
or  death  shall  be  prima  fade  evidence,  in  legal  proceedings,  of  the  facts 
recorded.  The  certificate  signed  by  the  town  clerk  for  the  time  being  shall 
be  admissible  as  evidence  of  any  such  record. 

Section  7.  The  clerk  shall  receive  from  his  city  or  town  for  obtaining, 
recording,  indexing,  and  returning  to  the  secretary  of  the  Commonwealth, 
the  facts  in  relation  to  a  birth,  twenty  [as  amended,  fifty']  cents;  a  marriage, 
ten  [as  amended,  fifteen]  cents;  a  death,  twenty  cents  for  each  of  the  first 
twenty  entries,  and  ten  cents  for  each  subsequent  entry  [as  amended,  if 
returned  as  provided  in  sections  2,  3  and  4  ;  if  obtained  by  the  cler'k  himself,  the 
fee  is  thirty-five  cents],  as  the  same  shall  be  certified  by  the  secretary  of  the 
Commonwealth  ;  but  a  city  or  town  containing  more  than  ten  thousand 
inhabitants  may  limit  the  aggregate  compensation  allowed  to  their  clerk. 
He  shall  forfeit  a  sum  not  less  than  twenty  nor  more  than  one  hundred 
dollars  for  each  refusal  or  neglect  to  perform  any  duty  required  of  him  by 
this  chapter. 

Section  8.  The  superintendents  of  the  state  almshouses  at  Tewksbury, 
Bridgewater  and  Monson  shall  obtain,  record  and  make  return  of  the  facts 
in  relation  to  the  births  and  de.iths  which  occur  in  their  respective  institu- 
tions, in  like  manner  as  is  required  of  town  clerks.  The  clerks  of  said  towns 
shall,  in  relation  to  the  births  and  deaths  of  persons  in  said  almshouses,  be 
exempt  from  the  duties  otherwise  required  of  them  by  this  chapter. 

Section  9.    The  secretary  shall,  at  the  expense  of  the  Commonwealth,  pre- 
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pare  and  furnish  to  the  clerks  of  the  several  cities  and  towns,  and  to  the 
superintendents  of  the  state  almshouses,  blank  books  of  suitable  quality 
and  size  to  be  used  as.  books  of  record  under  this  chapter,  blank'  books  for 
indexes  thereto,  and  blank  forms  for  returns,  on  paper  of  uniform  size ;  and 
shall  accompany  the  same  with  such  instructions  and  explanations  as  may 
be  necessary  and  useful.  City  and  town  clerks  shall  make  such  distribution 
of  blank  forms  of  returus  furnished  by  the  secretary  as  he  shall  direct. 

Section  10.  The  secretary  shall  cause  the  returns  received  by  him  for 
each  year  to  be  bound  together  in  one  or  more  volumes,  with  indexes  thereto. 
He  shall  prepare  from  the  returns  such  tabular  results  as  will  render  them 
of  practical  utility,  make  report  thereof  annually  to  the  legislature,  and  do 
all  other  acts  necessary  to  carry  into  effect  the  provisions  of  this  chapter. 

Section  11.  Any  city  or  town  containing  more  than  ten  thousand  inhab- 
itants may  choose  a  person  other  than  the  clerk  to  be  registrar,  who  shall 
be  sworn,  and  to  whom  all  the  provisions  of  this  chapter  concerning  clerks 
shall  apply.  The  returus  and  notices  required  to  be  made  and  given  to 
clerks  shall  be  made  and  giveu  to  such  registrar,  under  like  penalties. 

Section  12.  The  secretary  of  this  Commonwealth  shall  prosecute,  by  an 
action  of  tort,  in  the  name  of  the  Commonwealth,  for  the  recovery  of  any 
penalty  or  forfeiture  imposed  by  this  chapter. 

Section  13.  Any  city  or  town  may  make  rules  and  regulations  to  enforce 
the  provisions  of  this  chapter,  or  to  secure  a  more  perfect  registration  of 
births,  marriages  and  deaths  therein. 


Faults  ix  our  Law. 

From  failure  to  enforce  this  law  in  some  cases,  and  in  oth- 
ers from  its  inadequacy,  there  are  many  defects  in  our  vital 
statistics  which  may  be  remedied.  Of  course,  there  will  be 
some  errors  always.  There  are  some  cases  in  which  it  is 
impossible  to  state  accurately  the  cause  of  death  without  an 
autopsy,  and  it  cannot  always  be  done  then.  The  best  men 
will  make  some  mistakes,  and  charlatans  will  make  a  great 
many. 

It  is  important,  therefore,  that  in  all  cases  of  sudden  death 
at  least,  and  better  still,  in  all  cases,  the  physician's  certifi- 
cate should  state  whether  there  was  an  autopsy,  as  is  done 
now  in  Watertown  at  Dr.  Hosmer's  suggestion.  Competent 
physicians,  too,  should  be  registered,  as  in  England ;  and 
reports  signed  by  others,  or  where  for  any  reason  no  physi- 
cian was  able  to  get  sufficient  information  as  to  cause  of  death, 
should  be  classified  as  uncertified. 

Errors  arise,  too,  from  want  of  uniformity  in  the  practice 
of  physicians  as  to  certifying  causes  of  death.  For  instance, 
of  three  persons  dying  from  typhoid  fever,  suppose  the  imme- 
diate cause  of  death  in  one  to  be  exhaustion,  in  another  intes- 
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tinal  hemorrhage,  and  in  a  third  pneumonia.  Here  are  four 
"causes  of  death"  as  now  happens;  namely,  "typhoid  fever,'' 
"  exhaustion  "  (consumption  the  undertakers  call  it) ,  "  hemor- 
rhage" and  "pneumonia."  They  should  all  be  certified  as 
typhoid  fever,  and  the  other  facts  should  be  stated.  Instruc- 
tions relative  to  this  and  other  kindred  matters  should  be 
given  from  the  central  office. 

The  infant  who  was  reported  as  having  died  of  "canker 
rash,  diphtheria,  dysentery  and  consumption,"  and  another, 
whose  cause  of  death  was  returned  as  "  five  doctors,"  doubtless 
had  good  reason  to  die;  and  "delicate  from  birth,"  infancy," 
"  stopage,"  "  fitts,"  "  colera  fantum,"  "  collocinphanton," 
"cholry  fanton,"  "bled,"  "direars"  (?  diarrhoea),  "billirm 
(  ?  delirium)  feever,"  "  artry  lung  bursted,"  "feusson  (  ?  effu- 
sion) on  brane,"  "  canker  on  brain"  and  "infermation  lungs" 
probably  convey  some  ideas  to  the  persons  who  wrote  the 
terms  ;  but  such  returns  cannot  be  of  much  use  in  a  statistical 
point  of  view. 

For  sudden  deaths,  and  where  no  physician  has  been  in 
attendance  before  death,  the  selectmen  should  be  required  to 
call  upon  some  medical  man  for  the  best  certificate  possible 
under  the  circumstances.  Inquests  will  often  be  needed,  but 
the  question  of  coroners*  is  too  broad  and  important  to  be 
touched  upon  here,  further  than  to  say  that  many  now  in  office 
are  grossly  incompetent,  and  that  abuses  are  too  common. 

In  Europe  many  persons  die  without  medical  care ;  and 
especially  in  some  of  the  more  populous  places,  leichenhe- 
schauer  and  medecins  verijicateurs  (examiners)  are  employed 
by  the  city  or  by  the  state  to  learn  the  circumstances  of 
death  ;  but  this  is  chiefly  to  ascertain  that  the  death  was 
not  by  foul  means. 

Where  the  town  clerk  rides  about  his  circuit  at  the  end 
of  the   year   to  collect   the   births    and   deaths,  some  must 

*  One  of  our  correspondents  writes :  "  I  submitted  the  suggestion  concerning  the 
appointment  of  coroners,  or  investing  physicians  who  may  be  members  of  local 
board  of  health  with  the  powers  exercised  by  those  officers,  to  one  of  our  most 
prominent  lawyers,  who  cordially  approved  them,  and  wished  me  to  write  more  at 
large  npon  the  subject.  I  will  not  do  so,  however,  further  than  to  say  that  in  this 
town  of  6,000  inhabitants  there  is  no  coroner,  and  there  has  been  none  for  the  last 
forty  years ;  nor  is  there,  to  my  knowledge,  at  this  time,  one  within  twenty  miles. 
So  the  impediments  in  the  way  of  the  judicial  action  that  circumstances  sometimes 
demand  in  the  name  of  justice  are  very  great." 


1877.]  REGISTRATION  OF  DEATHS.  263 

inevitably  be  lost  by  removal  of  families,  forgetfulness,  etc. 
Where  the  undertaker  makes  his  reports  only  at  long  inter- 
vals, of  course  some  will  be  overlooked. 

Generally,  physicians  readily  give  certificates  when  asked 
for  them,  so  that  this  evil  of  delay  may  be  avoided.  If,  how- 
ever, the  family  or  friends  of  the  deceased  were  responsible 
for  getting  the  doctor's  certificate  and  the  registrar's  permit, 
the  doctors  would  undoubtedly  take  much  more  pains  to  have 
their  part  of  the  duty  promptly  done.  The  people  would 
soon  get  accustomed  to  so  reasonable  a  law,  as  they  have 
already  done  in  England,  and  as  they  have  done  here  (in  some 
towns)  when  the  body  is  to  be  removed  to  a  distance  for 
burial,  or  in  the  case  of  marriage  certificates.  In  such  case 
there  would  be  no  reason  why  the  undertakers  should  have 
their  present  fees. 

To  make  the  law  fully  operative,  there  should  be  a  penalty 
for  burying  in  any  private  or  public  cemetery  without  a  per- 
mit, to  be  enforced  equally  upon  keepers  of  cemeteries  and 
individuals.  Exceptionally  it  might  be  necessary,  in  case  of 
contagious  diseases,  in  scattered  communities,  etc.,  to  allow 
the  permission  of  the  selectmen  or  health  officer  to  suffice, 
leaving  the  certificate  to  be  returned  later. 

Railways  and  public  conveyances  now  carry  bodies  without 
permits,  and  such  bodies  are  conveyed  pretty  much  over  the 
State,  either  for  interment  or  reinterment.  Of  course,  this 
should  never  be ;  in  case  of  a  contagious  disease,  it  might 
involve  serious  danger  to  the  public  health. 

For  the  increased  duties  which  town  clerks  would  have 
under  better  enforcement  of  the  registration  laws,  and  with 
more  efficient  regulations,  the  present  fee  for  registration  of 
deaths  is,  in  some  cases,  rather  small,  but  it  need  not  be  as 
large  as  the  clerk's  and  the  undertaker's  together  now 
amount  to. 

The  section  of  the  law  by  which  "  any  city  or  town  may 
make  rules  and  regulations  to  enforce  the  provisions  of  this 
chapter  or  to  secure  a  more  perfect  registration  of  births, 
marriages  and  deaths  therein,"  is  apparently  not  often  acted 
upon ;  but  it  has  been  done  in  a  few  cases.  The  boards  of 
health  of  Boston  and  of  Brookline  have  done  very  efficient 
service  in  this  regard ;  and  one  of  our  correspondents  writes  : 


264  STATE  BOARD  OF  HEALTH.  [Jan. 

'^The  registration  of  deaths  in  Woburn  is  complete  and  satis- 
factory. Physicians  are  required  to  make  returns  of  the 
cause  of  death  in  every  case,  before  the  town  clerk  will  issue 
a  permit  to  the  sexton  for  burial." 

Importance  of  Registration. 
It  is  not  too  much  to  say  that  modern  sanitary  science  owes 
its  existence  to  the  registration  of  deaths  and  the  localization 
thereby  of  insanitary  conditions.  It  has  been  very  much 
advanced,  too,  by  the  careful  enumeration  of  cases  of  sick- 
ness as  well  as  of  deaths,  whereby  epidemics  and  locally 
prevalent  diseases  have  furnished  the  means  of  scientific  study, 
from  which  general  laws  have  been  learned,  and  through  which 
state  medicine  has  become  a  necessity  of  modern  life. 


Registration  of  Diseases. 

As  soon  as  it  was  recognized  as  a  part  of  the  duty  of  the 
State  to  prevent  disease,  something  more  was  needed  ;  namely, 
a  knowledge  on  the  part  of  the  health  officers  of  the  approach 
of  epidemics.  Of  course,  this  want  implied  the  existence  of 
health  officers,  whose  duty  it  should  be  to  take  measures  to 
stop  an  epidemic,  and  who  should  have  the  power  to  carry 
out  proper  measures  for  so  doing. 

This  need  has  indeed  been  recognized  for  many  years,  and 
in  many  countries ;  but  usually  the  laws  have  referred  solely 
to  the  more  dangerous  diseases,  like  small-pox,  cholera, 
yellow  fever  and  plague,  or  it  has  become  the  custom  to 
interpret  them  in  that  way. 

The  late  Dr.  George  Derby  suggested  at  one  time  the  value 
of  returns  from  the  dispensary  physicians  and  hospitals  of 
the  diseases  treated,*  to  be  reported  to  the  State  Board  of 
Health  weekly ;  a  method  which  has  yielded  excellent  results 
in  the  army  medical  departments  in  different  countries.  This 
has  indeed  been  done  to  a  certain  extent  in  England,  where 
the  medical  officers  of  the  Poor-Law  Board  are  required  to 
report  to  the  health  officers  the  cases  treated  by  them  ;  but  it 
is  only  a  partial  and  unsatisftictory  method,  because  hospitals, 
almshouses,  etc.,  etc.,  are  so  well  protected  that  contagious 

*  Third  Report  of  the  State  Board  of  Health,  p.  13. 
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diseases  often  get  thoroughly  established  in  a  community 
before  appearing  there,  and  for  other  reasons,  so  that  numerous 
petitions  have  been  sent  to  the  English  government  for  a  more 
stringent  law  requiring  registration  of  all  cases  of  contagious 
diseases.  The  position  of  the  physicians  is  well  represented 
by  the  following  extract  from  the  report  of  Dr.  John  Whit- 
more,  health  officer  of  St.  Marylebone  for  1875  (p.  20)  :  "It 
is  very  certain  that  until  the  sanitary  officials  of  the  metropolis 
are  able  to  obtain  prompt. information  of  every  case  of  sick- 
ness from  contagous  or  infectious  diseases  occurring  in  their 
respective  parishes  or  districts,  and  are  able,  immediately  on 
the  receipt  of  such  information,  to  adopt  all  necessary  pre- 
cautions, and  impose  all  necessary  restrictions,  to  prevent  its 
spread  or  diffusion  among  the  healthy,  there  will  be  no  material 
diminution  in  the  death-rate  from  diseases  of  this  class." 

The  same  is  well  expressed  by  another  authority :  "  The 
choice  must  be  between  an  abandonment  of  any  attempt  to 
register  sickness,  and  a  scheme  which,  by  the  aid  of  compul- 
sory legislation,  shall  provide  a  registration  of  sickness  which 
shall  be  of  real  use  to  the  state  and  the  community  at  large."* 

A  striking  illustration  of  the  fact  that  registration  of  dis- 
eases often  secures  results  of  importance  which  cannot  be  got 
from  mortality  returns  or  from  physicians'  impressions,  has 
been  shown  in  Paris  during  the  past  year,  where  the  mortality 
from  typhoid  fever  was  excessive,  but  its  prevalence  not 
unusually  great.  The  additional  interesting  facts  that  the 
disease  was  most  prevalent  in  the  fall,  when  the  ground-water 
was  low,  and  most  fatal  in  the  spring,  correspond  with  the 
results  of  Dr.  Pinkham  in  his  investigations  with  regard 
to  diphtheria  in  Lynn,  and  given  at  a  later  page  in  this 
Report. 

In  1874  the  British  Medical  Association  appointed  a  com- 
mittee to  consider  the  best  method  of  accomplishing  this 
object,  and  they  reported,  in  1876,  that  the  families  and 
friends  of  the  sick  should  be  required  by  law  to  give  inform- 
ation of  all  cases.  In  some  few  places  in  England  physicians 
have  volunteered  to  report  to  the  health  officers  at  once  their 
cases  of  contagious  diseases.     In  Newcastle-upon-Tyne  "daily 

*  Sanitaiy  Record,  March  4,  1876. 
34 
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notice  continues  to  be  received,  from  the  dispensary  and  other 
sources,  of  infectious  diseases  of  all  kinds,  when,  as  hitherto, 
examination  into  its  probable  cause  is  at  once  proceeded  with, 
and  such  recommendations  and  steps  taken  as  are  most  suited 
to  the  nature  of  the  case  and  best  conduce  to  the  extinction 
of  the  disease,  including  the  gratuitous  disinfection  and  purifi- 
cation of  the  premises  of  cases  and  the  replacing  of  infected 
articles  of  bedding  by  others."  * 


Holland. 

In  what  has  actually  been  done  by  the  state,  the  Nether- 
lands are  far  in  advance  of  the  rest  of  the  world.  By  the 
law  of  December  4,  1872,  the  following  regulations  (among 
others)  were  made  relative  to  contagious  and  infectious  dis- 
eases (small-pox  and  varioloid,  scarlet  fever,  measles,  typhus 
fever,  typhoid  fever,  cholera  and  diphtheria,  to  which  dysen- 
tery was  added  December  3,  1874)  :f — 

Burgomasters  may  remove  patients  from  tenement  houses  and  taverns  to 
a  hospital,  if  they  deem  it  necessary,  and  by  advice  of  a  physician. 

They  may  temporarily  close  such  public  houses,  etc.,  at  the  public  expense, 
■when  the  medical  inspectors  deem  it  necessary.  X 

They  may  cleanse  and  disinfect  houses,  cottages,  and  vessels,  upon  the 
order  of  one  of  the  inspectors  or  of  a  practising  physician. 

They  may,  with  medical  authority,  disinfect  or  destroy  articles  infected  or 
8usj)ected  to  be  so. 

They  may  remove  filth,  cleanse  streets,  etc.,  etc.,  in  preparation  for  a 
threatened  epidemic. 

They  may  regulate,  in  various  ways,  the  transportation  of  such  sick  per- 
sons, the  attendance  at  school  of  children,  and  the  discharge  from  the  hos- 
pitals of  those  sent  there. 

Neither  teachers  nor  scholars  are  allowed  to  enter  schools,  who  have  not 
been  vaccinated  or  have  not  had  small-pox. 

In  each  district  the  authorities  must  furnish  opportunity  for  free  vaccina- 
tion at  least  once  in  every  three  months. 

They  must  provide  proper  places  for  the  treatment  of  contagious  diseases, 
when  required  by  general  order  to  do  so. 

They  must  provide  dead-houses  within  a  year  after  the  passage  of  the  law. 

*  Report  of  the  medical  officer  of  health  on  the  sanitary  condition  of  Newcastle- 
upon-Tyne  during  the  year  1875,  by  Henry  E.  Armstrong,  M.  R.  C.  S.,  1876. 

t  If  deemed  necessary,  other  diseases  may  be  added  to  this  list  by  the  authorities 
for  the  time  being ;  but  permanent  additions  must  be  made  by  royal  statute. 

X  By  the  law  of  June,  1865,  there  are  seven  inspectors  in  the  kingdom,  of  whom 
each  has  a  separate  district.  Five  of  these  inspectors,  having  large  districts,  have 
assistants. 


1877.]  REGISTRATION  OF  DISEASES.  267 

In  case  of  death  from  contagious  or  infectious  disease,  they  may  send  the 
corpse  at  once  to  the  dead-house. 

Heads  of  houses,  masters  of  vessels,  etc.,  must  report  all  cases  of  the  above- 
mentioned  diseases  to  the  burgomaster,  under  penalty,  within  twenty-four 
hours. 

Doctors  must  report  all  cases  of  cholera  and  small-pox  to  the  burgomaster, 
under  penalty,  within  twenty-four  hours. 

The  houses  in  which  there  are  contagious  diseases  must  be  conspicuously 
marked  by  the  officials  with  the  words  "  Contagious  Diseases,"  and  with  the 
name  of  the  disease. 

Public  announcement  of  epidemics  in  any  district  raust  be  made,  and 
weekly  reports  of  cases  and  deaths  from  all  of  the  above  diseases,  except 
measles,  must  be  published  by  the  burgomaster;  from  measles,  only  the 
deaths. 

In  case  of  cholera,  there  must  be  daily  reports. 

Public  fairs  and  festivals  may  be  stopped  on  account  of  the  presence  of 
an  epidemic. 

Medical  inspectors  have  power  to  enter  houses  where  there  are  contagious 
diseases. 

The  penalties  for  violating  the  various  provisions  of  this  law  are  fines 
from  five  to  one  hundred  florins,  and  imprisonment  from  three  days  to  a 
month. 

According  to  Dr.  Egeling,  the  medical  inspector  of  South 
Holland,  excellent  results  have  been  got  by  this  law,  and  he 
gives  a  list  of  the  persons  who  were  fined  in  1874  for  viola- 
tion of  it.  *  In  many  places  it  has  been  well  enforced  ;  but  in 
the  report  of  the  department  of  works  at  Rotterdam,!  ^^^ 
ratio  of  deaths  reported  to  the  cases  reported  indicates  that 
the  law  was  not  in  all  cases  carried  out. 


Germany. 

In  (xermany,  an  advisory  board  of  health  for  the  empire 
was  appointed  last  summer,  with  Dr.  Struck  as  chief  medical 
officer.  Their  first  work  was  to  undertake  to  revise  the  san- 
itary statutes,  especially  with  relation  to  vital  statistics ;  and 
a  commission  had  already  reported  favorably  to  the  parliament 
on  a  law  regarding  registration  of  contagious  and  infectious 
diseases,  as  had  been  suggested  by  the  German  Public  Health 
Association  in  1875.  In  Prussia,  already,  every  town  of 
over  5,000  inhabitants  must  have  a  sanitdts-commission,  who 
have  large  powers  in  the  police  of  infectious  diseases. 

*  Verslag  aan  den  Koning,  etc.,  1875  (pp.  248  at  seq.). 

t  Verslag  van  den  Toestand  der  Gemeente  Rotterdam,  1875  (pp.~  105  et  seq.  and 
Appendix  F.)  • 
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United  States. 

In  the  United  States,  the  board  of  health  of  Brooklyn 
began,  May  1873,  to  require  physicians  to  report  all  cases  of 
contagious  diseases,  as  the  sanitary  code  provided,  including 
especially  cholera,  yellow  fever,  small-pox,  scarlet  fever, 
cerebro-spinal  meningitis,  typhus  fever,  typhoid  fever, 
diphtheria,  and  "  any  other  disease  publicly  declared  by  the 
board  of  health  dangerous  to  public  health."  In  their  last 
report  they  say  (page  11),  "the  report  of  transmissible  dis- 
eases by  physicians  has  been  insisted  on  and  enforced  by  the 
board,"  and  (page  12)  "whenever  it  is  found  that  there  has 
been  a  failure  to  report,  the  matter  is  investigated,  and,  if 
not  properly  explained,  is  referred  to  the  attorney  of  the 
board  for  prosecution." 

The  number  of  cases  reported  from  May,  1873,  to  January, 
1875,  was  2,007  ;  during  1874,  4,637  ;  and  Dr.  Hutchison, 
the  health  commissioner,  says  that  under  this  ordinance  the 
mortality  for  1874  was  3.56  per  cent,  less  than  for  previous 
years.  "The  decrease  in  the  mortality  was  principally  of  the 
diseases  termed  'infectious,'  and  with  the  causes  of  which  it 
is  the  duty  of  sanitary  authorities  to  contend." 

Many  of  the  regulations  of  the  board  show  great  care ;  for 
instance,  "funerals  after  deaths  from  small-pox  must  be  con- 
ducted without  delay,  and  these  also  are  superintended  by  an 
officer  of  the  board." 

The  total  number  of  actions  commenced  by  the  attorney  of 
the  board,  on  all  cases,  from  September,  1873,  to  January, 
1875,  was  1,288. 

All  physicians  possessing  diplomas  from  medical  schools 
are  registered  by  the  board,  and  all  deaths  not  certified  by 
them  are  investigated  by  the  proper  officers. 

In  Pittsburgh,  similar  work  was  done  in  1875,  and  the 
health  officer.  Dr.  Crosby  Gra}*,  reports  that  "the  law  is  not 
as  effective  as  it  should  be,  as  it  fails  to  mention  specifically 
some  of  the  diseases  which  are  regarded  as  infectious,  and  a 
few  of  our  physicians  are  inclined  to  take  advantage  of  the 
defect.  However,  a  majority  do  comply,  and  all,  I  believe, 
report  small-pox." 

In  Oakland,  California,  "  Dr.  C.  S.  Kittredge  was  elected 
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registrar,  to  collect  statistics  to  enable  the  health  depart- 
ment to  ascertain,  as  nearly  as  possible,  the  exact  number  of 
cases  of  sickness  for  each  death  occurring  during  any  given 
period,  properly  classified.  The  value  of  such  statistics, 
when  accurately  collected,  and  sufficiently  large,  is  well 
recognized.  Unfortunately,  after  some  1,200  cases  had  been 
collected,  the  returns,  even  after  repeated  appeals  for  con- 
tinuance were  made,  ceased  almost  entirely  to  be  made,  so 
that  there  was  no  possibility  of  the  continuance  of  this  '  labor 
of  love.' "  * 

During  the  year  1875,  Dr.  F.  W.  Draper  ably  carried  out, 
under  the  authority  of  the  Massachusetts  State  Board  of  Health, 
a  plan  of  reporting  prevalent  diseases  suggested  by  him.  As 
nearly  as  can  now  be  said,  about  one  hundred  and  ten  physi- 
cians, a  little  more  than  one-half  the  number  who  agreed  to 
cooperate,  sent  in  their  reports  each  week  from  about  ninety 
of  the  three  hundred  and  forty-one  cities  and  towns  in  the 
State.  Unfortunately,  too,  for  comparison,  the  physicians 
not  reporting  were  not  the  same  from  week  to  week. 

According  to  the  last  census  there  are  2,345  male  phy- 
sicians and  91  female  physicians  in  the  State,  with  a  popula- 
tion of  1,651,912;  and  the  Board  therefore  received  one 
weekly  report  to  represent  15,000  people,  and  from  less  than 
one  physician  in  twenty.  It  was  hoped  that  some  method 
might  be  reached  whereby  a  sufficient  number  of  returns 
might  be  got  each  week  to  allow  the  generalizations  from 
them  to  be  based  upon  more  complete  and  fuller  knowledge ; 
but,  even  allowing  one  return  from  an  average  of  3,000  people, 
the  expense  would  be  very  much  greater  than  the  present 
appropriation  of  the  Board  would  justify.  There  was  the 
fact,  too,  that  the  information  got  would  be  general  opinions 
and  not  positive  facts,  and,  although  they  would  have  some 
local  value,  any  trustworthy  generalizations  from  them  would 
be  attended  with  such  difficulty  and  must  be  so  limited  as  to 
make  their  value  somewhat  questionable. 

The  state  board  of  health  of  Michigan  have  modified  and 

are  testing  this  experiment  still  further ;  but  for  the  present, 

the  Massachusetts  Board  are  publishing,  each  week,  in  the 

"Boston  Daily  Journal,"  the  death-rates,  etc.,  from  cities  and 

*  Report  of  the  Board  of  Health  of  Oakland,  1876,  p.  5. 
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towns  representing  about  one-half  the  population  of  the  State, 
of  which  a  copy  is  given  : — 


"  Mortality  in  Massachusetts. 

"  Deaths  reported  in  Seventeen  Cities  and  Towns  for  the  Week  ending 
November  4,  1876. 
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Worcester, 
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Cambridge, 
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Salem, 
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13 
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Lawrence, 

36,000 

10 
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Springfield, 

31,400 

9 
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Lynn, 

34,000 

14 

21.41 
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Gloucester, 
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7 
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Fitchburg, 

12,600 
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16.51 

12.38 

Taunton,   . 

20,700 
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Newburyport, 
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Fall  River, 
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15 
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4.41 

Haverhill, . 
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Holyoke,  . 

17,300 

6 
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6.01 

Pittsfield,  . 

12,500 

6 

20.80 
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Total, 

809,900 

298 

19.13 

6.78 

Deaths  from  prevalent  diseases  in  the  seventeen  cities  and  towns ; 


Diphtheria  and  croup,  thirteen  cities  and  towns, 
Consumption,  twelve  cities  and  towns,  . 
Pneumonia,  seven  cities  and  towns. 
Typhoid  fever,  seven  cities  and  towns,   . 
Scarlet  fever,  three  cities  and  towns. 


56 
55 
17 
11 
6 


"  The  mortality  from  consumption  and  pneumonia  remains  very  nearly 
as  for  the  week  previous.  Diphtheria  and  croup  and  scarlet  fever  have 
slightly  increased.  Typhoid  fever  and  the  diarrhoeal  diseases  have 
decreased.  No  deaths  are  reported  from  small-pox ;  but  there  is  one 
case  in  Holyoke  (non-fatal) . 

"Chas.  F.  Folsom,  M.  D. 
"  Secretary  of  the  State  Board  of  Health.'''' 

This  is  not,  by  any  means,  as  satisfactory  as  the  Board 
would  desire ;  for  it  fails  to  include  all  the  deaths  in  all  the 
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cities  reporting,  allows  many  local  and  non-fatal  epidemics  to 
escape  being  reported,  and  undoubtedly  in  some  of  the  cities 
gives  a  certain  number  of  erroneous  causes  of  death  ;  but  it  is 
the  least  incomplete  practical  method  at  present,  improves 
from  year  to  year,  and,  at  least,  cannot  seriously  mislead. 

That  there  should  be  something  more  than  this  is  evidently 
desirable ;  and  it  is  to  be  hoped  that  the  means  of  informing 
the  community  promptly,  with  regard  to  the  appearance  of 
contagious  diseases,  may  be  one  of  the  near  possibilities. 
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THE  GROWTH  OF  CHILDEEN.* 


On  the  24th  of  September,  1872,  at  a  meeting  of  the  Boston 
Society  of  Medical  Sciences,  a  communication  was  made  of 
which  the  following  report  was  published  in  the  "Boston 
Medical  and  Surgical  Journal "  for  December  19,  1872  : — 

"  Dr.  Bowditcli  exhibited  a  diagram  showing  the  rate  of  growth, 
in  height,  in  the  two  sexes.  The  curves  of  growth  were  so  drawn 
that  the  abscissas  gave  the  age  in  j-ears,  and  the  ordinates  the 
height  in  feet  and  inches.  They  represented  the  average  measure- 
ments on  thirteen  individuals  of  the  female  and  twelve  of  the  male 
sex.  The  measurements  were  all  taken  annually  during  the  last 
twentj^-five  j-ears,  and  the  individuals  were  all  nearly  related  to  each 
other.     An  examination  of  the  curves  shows  the  following  facts  : — 

"  1.  Growth  is  most  rapid  during  the  earliest  years  of  life. 

"  2.  During  the  first  twelve  years  boys  are  from  one  to  two  inches 
taller  than  girls  of  the  same  age. 

"  3.  At  about  twelve  and  a  half  years  of  age  girls  begin  to  grow 
faster  than  bo^^s,  and,  during  the  fourteenth  year,  are  about  one 
inch  taller  than  boj^s  of  the  same  age. 

"  4.  At  fourteen  and  a  half  years  of  age  boys  again  become  the 
taller,  girls  having,  at  this  period,  very  nearly  completed  their 
growth,  while  boys  continue  to  grow  rapidly  till  nineteen  years  of 
age. 

"  The  tables  and  curves  of  growth,  given  by  Quetclet,  show  that,  in 
Belgium,  girls  are,  at  no  period  of  their  lives,  taller  than  boys  of 
the  same  age,  though  at  twelve  years  of  age  their  weight  is  pre- 
cisely the  same  as  that  of  boys,  and  decidedly  less  both  before  and 

*  The  inYCstigation,  of  whicli  the  results  are  given  in  this  Report,  -was  originally 
undertaken  under  the  auspices  of  the  health  department  of  the  Social  Science 
Association,  but  in  view  of  the  extended  character  which  the  inquiry  gi-aduallj 
assumed  in  its  progi-ess,  and  of  the  direct  bearing  of  the  question  on  the  sanitary 
condition  of  the  people,  it  was  decided  to  make  it  the  subject  of  a  report  to  the  State 
Board  of  Health. 
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after  that  period.  Measurements  taken  among  the  lower  classes,  in 
Manchester  and  Stockport,  show  that,  during  the  thirteenth  and 
fourteenth  years,  girls  are  superior  to  boys  of  the  same  age,  both  in 
height  and  weight. 

"  It  would  be  interesting  to  determine,  by  more  extended  observa- 
tions, in  what  races  and  under  what  climatic  conditions  the  growth 
of  girls,  at  about  the  period  of  puberty,  is  the  most  rapid.  It  is 
possible  that  in  this  way,  facts  may  be  discovered  bearing  upon  the 
alleged  inferiority  in  physique  of  American  women." 

To  explain  the  discrepancy  thus  apparent  in  the  results  of 
observations  in  different  countries,  a  renewed  investigation 
seemed  to  be  necessary,  and,  as  a  contribution  to  our  knowl- 
edge of  the  subject,  a  systematic  measurement  of  the  pupils, 
in  the  public  schools  of  Boston,  was  undertaken.* 

The  nature  and  object  of  the  inquiry  are  explained  in  the 
following  letter  read  by  Dr.  D.  F.  Lincoln  at  the  meeting  of  the 
Social  Science  Association  at  Detroit,  in  1875,  with  the  hope 
of  exciting  an  interest  in  the  subject,  which  might  lead  to 
similar  investigations  in  other  parts  of  the  country. 

"  The  object  of  ascertaining  the  heights  and  weights  of  the  pupils 
in  the  public  schools  of  Boston  is  to  determine  the  rate  of  growth  of 
the  human  race  .under  the  conditions  which  Boston  presents.  It  is, 
of  course,  very  desirable  that  similar  observations  should  be  made 
in  other  parts  of  the  country,  in  order  to  enlarge  the  number  of 
data  from  which  conclusions  may  be  drawn.  This  country  offers  an 
excellent  field  for  investigations  of  this  sort,  not  only  on  account  of 
the  wide  range  of  climatic  conditions  which  it  presents,  but  from 
the  fact  that  the  inhabitants  are  the  immediate  descendants  of  a 
large  number  of  different  races.  If  we  can  compare,  therefore,  the 
rate  of  growth  of  a  race  in  their  native  land,  with  the  rate  of  growth 
of  the  same  race  after  emigration  to  this  country,  we  shall  be  able 
to  study  the  effect  of  transplantation  into  new  climatic  conditions  ; 
and  if  we  compare  together  the  amount  of  change  which  the  rate  of 
growth  of  different  races  undergoes  after  emigration  to  this  country, 

*  The  necessary  authority  for  the  work  was  granted  by  the  school  committee  in 

the  following  order : — 

In  School  Committee,  March  9, 1875. 

Ordered,  That  permission  be  given  to  Prof.  Henry  P.  Bowditch,  of  Harvard 
University,  to  ascertain  the  height  and  weight  of  the  pupils  attending  the  public 
schools,  through  such  an  arrangement  as  the  respective  chairmen  and  the  head 
masters,  or  masters,  iflay  deem  most  convenient. 

Attest:  Bernard  Capen,  Secretary. 
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we  shall  have  data  for  estimating  the  relative  adaptability  of  the 
races  in  question  to  the  new  climate.  Moreover,  if  it  shall  be 
found  that  the  rate  of  growth  of  the  female  sex  is  more  seriously- 
modified  by  emigration  than  that  of  the  male  sex,  light  may  be 
thrown  on  the  question  of  the  cause  of  the  alleged  inferiority  of 
the  physique  of  American  women.  As  the  value  of  observations  of 
this  sort  depends  entirely  upon  their  accuracy,  it  is  important  that 
the  height  should  be  measured  without  shoes,  on  rods  graduated 
to  one-tenth  of  an  inch.  The  weight  should  be  determined  on  scales 
weighing  pounds  and  ounces. 

Method  of  Investigation. 

In  order  to  obtain  the  necessary  data,  blanks,  with  the 
follovring  headings,  were  prepared  and  distributed  to  the 
various  schools : — 


Record  of  the  Height  and  Weight  of  the  Pupils  in  the 
School  for  ,  Boston, 
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The  principals  of  the  schools  were  personally  visited,  the 
nature  of  the  inquiry  explained  to  them,  and  their  cooperation 
in  the  work  requested.  It  is  to  the  friendly  and  intelligent 
interest  shown  by  these  gentlemen  that  the  success  of  the 
work  is  in  great  measure  to  be  attributed.  The  above-men- 
tioned blanks  were  filled  out  by  the  various  teachers  for  their 
respective  classes,  the  weighing  and  measuring  being  done 
under  the  personal  superintendence  of  the  principals  them- 
selves, or,  in  a  few  instances,  under  that  of  a  trustworthy 
deputy.  The  heights,  without  shoes,  were  measured  by 
means  of  a  rod  graduated  to  tenths  of  an  inch  and  furnished 
with  a  sliding  horizontal  bar  aud  a  clamp  by  which  it  could  be 
fixed  firmly  to  any  table  in  a  vertical  position.  The  heights 
were  usually  recorded  at  the  nearest  tenth  of  an  inch,  but  in 
some  instances  at  the^  nearest  quarter  inch.     In  the  case  of 
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one  set  of  papers,  where  they  were  given  at  the  nearest  inch, 
the  observations  were  rejected  in  calculating  the  averages. 

The  weights  were  determined  by  Fairbanks'  platform  scales 
weighing  to  ounces ;  but,  in  view  of  the  error  necessarily 
introduced  by  the  unknown  weight  of  the  clothing,  they  were 
recorded  only  at  the  nearest  quarter  pound.  The  allowance 
to  be  made  for  clothing  in  calculating  the  average  net  weight 
will  be  considered  later.* 

The  birthplace  of  the  pupils  was  recorded  with  the  view  of 
discriminating  between  native-  and  foreign-born  children,  but 
the  latter  were  found  to  be  so  few  in  number,  that  it  was 
thought  best  to  disregard  entirely  the  data  of  this  column. 

The  nationality  (^.  e.,  the  native  country)  of  the  parents 
was  ascertained  by  questioning  the  pupils.  In  a  few  instances, 
where,  owing  to  the  youth  or  ignorance  of  the  pupils,  the 
result  of  this  inquiry  was  unsatisfactory,  the  necessary  in- 
formation was  obtained  through  the  police.  It  is  not  to  be 
supposed  that  the  data  recorded  under  this  heading  are  abso- 
lutely accurate.  There  are  doubtless  instances  where  foreign- 
born  parents  are  recorded  as  American ;  but  this  probably 
occurs  chiefly  in  those  instances  where  the  parents  have  emi- 
grated to  this  country  in  very  early  life,  and  have  thus  become 
completely  acclimated  before  the  birth  of  their  children.  For 
a  thorough  study  of  the  effect  of  climate  in  modifying  the  rate 
of  growth  of  different  races,  it  would,  of  course,  be  important 
to  ascertain  the  nationality  of  the  ancestors  of  the  pupils  for 
several  generations  ;  but  this  inquiry  seemed  quite  impracticable 
for  the  generality  of  public-school  pupils,  and  was  therefore 
not  attempted.  Data  of  this  sort  were,  however,  obtained, 
through  the  kindness  of  Lieut.  Zalinsky,  from  a  number  of  the 
pupils  in  the  Massachusetts  Institute  of  Technology. 

The  occupation  of  parents  was  copied  from  the  school 
records,  with  a  view  of  ascertaining  approximately  the  effect 
of  the  social  condition  of  the  parents  on  the  growth  of  the 
children  ;  but  the  utilization  of  the  data  thus  obtained  has  been 

*  Notwithstanding  the  many  advantages  of  the  metric  system  of  weights  and  meas- 
ures, it  was  not  employed  in  this  investigation,  because  it  was  considered  that,  the 
measurements  being  talien  by  many  different  individuals,  greater  accuracy  would  be 
secured  by  the  use  of  familiar  units.  Moreover,  the  general  results  being  expressed 
in  comparatively  few  figures,  can  be  readily  calculated  in  the  metric  system,  and  thus 
made  comparable  with  those  of  observations  taken  in  Continental  Europe. 
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necessarily  postponed  for  the  present,  on  account  of  the  great 
addition  to  the  labor  of  this  investigation  which  it  would 
involve. 

Under  the  head  of  remarks,  the  teachers  were  requested  to 
note  any  deformity  of  the  pupils  which  might  render  it  expe- 
dient to  exclude  their  measurements  from  the  calculation  of  a 
normal  average.  The  fact  of  color  was  also  noted  under  this 
heading,  in  order  that  negro  and  mulatto  children  might  be 
distinguished  from  white  children  of  American  parents. 

The  statistical  data  above  described  were  collected  in  nearly 
all  the  public  schools  of  the  city  proper,  in  several  schools  in 
South  Boston,  Roxbury,  Charlestown  and  Jamaica  Plain,  in  the 
Massachusetts  Institute  of  Technology,  in  Mr.  J.  P.  Hopkin- 
son's  private  Latin  School,  in  Miss  Hubbard's  school  for 
young  ladies,  and,  through  the  kindness  of  Dr.  Robert  Amory, 
in  several  of  the  public  schools  of  Brookline.  About  24,500 
observations  were  thus  collected,  a  number  which  was  con- 
sidered sufficiently  large  to  justify  conclusions  on  the  subjects 
to  which  the  inquiry  was  directed. 

On  the  receipt  of  the  records  from  the  various  schools,  the 
observations  were  at  once  tabulated  according  to  the  nation- 
ality of  the  parents,  those  of  each  nationality  being  arranged 
on  a  separate  series  of  sheets,  showing  at  a  glance,  in  parallel 
columns,  all  the  observations  of  any  given  age.  The  greater 
part  of  this  work  of  tabulation  was  performed  by  Miss  Mary 
P.  Nichols,  to  whose  accurate  and  patient  labor  the  value  of 
the  results  obtained  is  largely  due.  Mr.  James  Dike  also 
rendered  valuable  assistance  in  this  work. 

In  this  tabulation,  it  was  important  to  select  only  those 
nationalities  which  would  give  at  each  age  a  sufficient  number 
of  observations  to  justify  the  calculation  of  an  average.  The 
selection  was  of  course  at  the  outset  to  a  great  extent  con- 
jectural and  tentative,  and  could  be  definitely  made  only  as  the 
work  progressed.  It  was  finally  decided  to  limit  the  tabula- 
tion by  nationality  of  parents  to  the  following  groups  : — 

I.  Parents,  both  American. 

II.  Parents,  both  Irish. 

HI.  Parents,  one  American  and  one  Irish. 

IV.  Parents,  both  German. 

V.  Parents,  one  or  both  English. 
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In  the  last  three  of  these  groups  the  observations  were  not 
sufficiently  numerous  to  establish  the  rate  of  growth  with  very 
great  precision ;  but  the  results  have  a  certain  value  as  ap- 
proximations to  the  truth. 

The  observations  thus  tabulated  were  placed  in  the  hands  of 
professional  accountants,  by  whom  the  average  heights  and 
weights  for  the  different  ages  and  nationalities  were  calculated 
both  in  the  English  and  in  the  French  systems  of  weights  and 
measures.  The  results  are  given  in  Tables  Nos.  1  and  2,  at 
the  end  of  this  article. 

It  will  be  noticed  that  it  has  been  assumed  in  this  investi- 
gation that  the  rate  of  growth  of  children  may  be  ascertained 
by  computing  at  any  one  time  the  average  height  and  weight 
of  children  of  diflerent  ages,  as  well  as  by  determining  the 
average  height  and  weight  of  a  given  set  of  children  in  suc- 
cessive years.  This  assumption  is  doubtless  perfectly  justi- 
fiable, though  certain  theoretical  objections  may  be  urged 
against  it.  It  may  be  said,  for  instance,  to  involve  the  further 
assumption  of  the  prevalence  at  any  given  time  of  equally 
favorable  conditions  for  the  growth  of  children  of  all  ages. 
It  is,  however,  conceivable,  that  at  a  certain  time,  particularly 
favorable  or  unfavorable  conditions  for  the  growth  of  young 
children  may  prevail,  while  the  growth  of  older  children  may 
be  less  affected.  The  rate  of  growth  determined  by  observa- 
tions taken  at  this  time  will  therefore  show  a  deviation  from 
the  normal  type.  This  objection  is  deprived  of  whatever 
weight  it  may  have  by  extending  the  observations  over  a  con- 
siderable length  of  time.  It  is  probable  that  when  the  inves- 
tigation is  carried  on,  as  in  the  present  instance,  during  the 
greater  part  of  a  year,  the  effect  of  such  disturbing  influences 
may  be  regarded  as,  to  a  great  extent,  eliminated,  though 
a  series  of  investigations  undertaken  at  intervals  of  several 
years  would  be  necessary  to  definitely  settle  the  question. 
For  a  further  discussion  of  this  method  of  ascertaining  the 
rate  of  growth,  the  reader  is  referred  to  the  statistical  investi- 
gations of  Dr.  B.  A.  Gould,*  p.  115. 

From  the  averages  given  in  Tables  Nos.  1  and  2,  Table  No. 
3  was  then  computed,  showing  the  annual  increase  both  in 

*  Investigations  in  the  Military  and  Anthropological  Statistics  of  American  Sol- 
diers.   By  Benjamin  Apthorp  Gould.    New  York.    1869. 
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height  and  weight  of  children  of  both  sexes,  and  of  the  above- 
mentioned  parentage.  In  this  table  is  also  given  in  the  col- 
nmns  headed  "pounds  per  inch,"  a  series  of  figures  obtained 
by  dividing  the  weight  in  pounds  by  the  height  in  inches,  and 
showing  what,  for  want  of  a  better  word,  may  be  called  the 
"stoutness"  of  the  children  at  different  ages,  etc.* 

In  order  to  obtain  a  more  adequate  idea  of  the  growth 
of  the  children  in  this  community  than  that  furnished  by 
the  average  heights  and  weights,  another  set  of  tables  was 
computed,  showing  for  every  age  the  number  of  observations 
at  each  height  and  weight.  Tables  of  this  sort  for  children 
of  American  and  of  Irish  parents,  and  for  the  whole  number 
of  observations  irrespective  of  nationality,  are  given  at  the 
end  of  the  article.  (See  Tables  Nos.  4  to  15.)  The  observa- 
tions on  children  of  other  nationalities  were  so  few  in  number 
that  it  was  not  considered  important  to  present  them  in  this 
form.  To  facilitate  a  comparison  of  the  distribution  of  the 
observations  at  different  ages,  a  second  column  of  figures  is 
given  under  each  age,  showing  the  percentage  of  the  observa- 
tions occurring  at  any  given  height  or  weight. 

A  tabulation  of  this  sort  renders  it  possible  to  see  at  a 
glance  the  extreme  range  of  variation  of  the  individual  ob- 
servations. In  the  progress  of  the  work,  many  cases  were 
met  with  of  heights  and  weights  differing  so  widely  from  the 
average  measurements  of  the  age  to  which  they  belonged,  as 
to  excite  a  suspicion  of  error  in  the  observation.  In  these 
cases  application  was  made  to  the  principals  of  the  schools  for 
a  confirmation  or  a  correction  of  the  measurements.  About 
forty  errors   were  thus  detected,   the   necessary  corrections 

*  It  will  be  noticed  that  in  Tables  Nos.  1  and  2  the  ages  are  given  "  at  the  last  birth- 
day." Hence,  the  average  age  of  the  children  thus  grouped  together  will  be  six 
months  greater  than  the  age  given  in  the  tables.  For  instance,  5  years  6  months  is 
the  average  age  of  the  201  boys  of  American  parentage,  whose  height  is  41,74 
inches,  and  whose  weight  is  41.20  pounds.  Now,  since  the  figures  in  the  columns 
headed  annual  increase,  in  Table  No.  3,  are  the  differences  between  the  successive 
heights  and  weights  in  Tables  Nos.  I  and  2,  it  is  evident  that  they  express  the  yearly 
growth  precisely  at  the  age  given  in  the  table.  For  instance,  if  the  average  height 
of  the  above-mentioned  boys  of  5J-  years  old  is  41.74  inches,  and  that  of  the 
boys  of  the  same  parentage,  one  year  older,  is  44.10  inches,  then  2.36  inches  is  the 
average  annual  increase  in  height  of  boys  at  6  years  of  age.  On  the  other  hand,  the 
figures  in  the  columns  of  Table  No.  3,  headed  pounds  per  inch,  express  (as  in  Tables 
Nos.  1  and  2)  the  ratio  of  the  weight  to  the  height  of  the  children  whose  age  af  last 
birthday  is  placed  opposite  to  them  in  the  table. 
36 
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made,  and  the  tables  of  averages  made  more  accurate  than 
they  otherwise  would  have  been. 


Results.  '< 

The  results  of  the  whole  investigation  are  embodied  in  the 
tables  at  the  end  of  the  article  ;  but,  in  order  to  facilitate  their 
comprehension,  the  graphic  method  has  been  adopted  for  their 
expression,  curves  having  been  constructed  which  indicate  at 
a  glance  the  more  important  conclusions  which  can  be  drawn 
from  an  examination  of  the  tables.  Thus,  on  Plate  I.,  the 
ordinates  of  the  two  upper  curves  express  the  average  heights 
for  each  age  of  all  the  children  measured,  irrespective  of  the 
nationality  of  their  parents,  the  full  line  representing  the  boys' 
rate  of  growth  and  the  broken  line  that  of  the  girls.  The  two 
lower  curves  indicate  the  average  weights  in  the  same  set  of 
observations.  The  age  is  expressed  by  the  row  of  figures  on 
the  line  of  abscissas,  the  height  in  inches  by  the  column  on 
the  left  (corresponding  to  the  two  upper  curves)  and  the 
weight  in  pounds  by  the  column  on  the  right  of  the  plate 
(corresponding  to  the  two  lower  curves).  The  figures  at  the 
bottom  of  the  plate  show  for  each  age  the  number  of  obser- 
vations from  which  the  averages  were  computed. 

Plates  n.  and  HI.  exhibit  in  a  similar  way  the  rate  of 
growth  in  height  and  weight  of  children  of  American  and 
of  Irish  parentage. 

The  curves  on  these  plates  are  less  regular  than  those  of 
Plate  I.,  owing  to  their  being  constructed  from  a  smaller 
number  of  observations ;  but  they  have  the  same  general 
character.  The  observations  on  children  of  other  than  Amer- 
ican or  Irish  parentage  were  so  few  in  number,  that  it  was 
not  considered  important  to  construct  curves  to  express  the 
results.  An  examination  of  the  figures  in  Tables  Nos.  1  and  2 
shows  that  the  curves  of  growth  present  everywhere  the  same 
general  features. 


The  curves  on  the  other  plates  are  constructed  in  a  similar 
way,  and  will  be  described  in  connection  with  the  subjects 
which  they  illustrate. 
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Comparative  Rate  of  Growth  of  the  Two  Sexes. 

An  inspection  of  Tables  Nos.  1  and  2,  or  of  Plates  L,  H., 
and  III. ,  shows  in  the  most  conclusive  manner  that  at  about  13 
or  14  years  of  age  girls  in  this  community  are,  during  more 
than  two  years,  both  taller  and  heavier  than  boys  at  the  same 
age,  though  before  and  after  that  period  the  reverse  is  the  case, 
Table  No.  3,  giving  the  annual  rates  of  growth,  shows  the  same 
thing  in  a  different  way.  Here  we  see,  in  the  column  of 
totals,  that  the  greatest  annual  increase  in  height  occurs  for 
girls  at  12  and  for  boys  at  16  years  of  age,  while  the  maximum 
increase  in  weight  is  for  boys  at  the  same  age  and  for  girls 
one  year  later  than  the  maximum  increase  in  height.  Similar, 
though  not  identical  facts,  are  obtained  by  examination  of  the 
columns  in  which  the  observations  are  distributed  according 
to  the  nationality  of  the  parents. 

This  difference  in  the  ao^e  at  which  the  rate  of  growth 
attains  its  maximum  in  the  two  sexes,  suggests  a  connection 
of  the  phenomenon  with  the  period  of  puberty  which  presents 
a  similar  difference  in  the  time  of  its  occurrence.  On  the 
principle,  clearly  enunciated  by  Carpenter*  and  by  Herbert 
Spencer,!  that  growth  and  reproduction  are  to  some  extent 
antagonistic  processes,  it  may  perhaps  be  reasonably  supposed 
that  at  the  age  at  which  the  organism  becomes  potentially 
reproductive  will  not  be  a  period  of  excessive  growth,  and 
an  examination  of  the  data  at  our  disposal  seems  to  show  that 
this  is  the  case.  It  is  of  course  almost  impossible  to  deter- 
mine statistically  the  average  age  at  which  males  become 
capable  of  reproduction;  but  for  the  female  sex  the  first  ap- 
pearance of  the  catamenia  furnishes  a  satisfactory  indication 
that  this  period  has  been  reached.  Few  data  have  been  col- 
lected for  determining  the   age  at  which  American    women 

*  "  There  is  a  certain  degree  of  antagonism  between  the  nutritive  and  reproductive 
functions,  the  one  being  executed  at  the  expense  of  the  other.  The  reproductive  appa- 
ratus derives  the  materials  of  its  operations  through  the  nutritive  system,  and  is 
entirely  dependent  upon  it  for  the  continuance  of  its  function.  If,  therefore,  it  be  in 
a  state  of  excessive  activity,  it  will  necessarily  draw  off  from  the  individual  fabric 
some  portion  of  the  aliment  destined  for  its  maintenance.  It  may  be  universally 
observed  that,  when  the  nutritive  functions  are  particularly  active  in  supporting  the 
individual,  the  reproductive  system  is  in  a  corresponding  degree  undeveloped,  and  vice 
versa." — Principles  of  Physiology,  General  and  Comparative.  Third  edition,  1851,  p. 
592. 

t  The  Principles  of  Biology.    Vol.  II.,  chap.  6. 
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begin  to  menstruate,  but  Dr.  J.  E.  Chadwick  has  kindly  per- 
mitted the  use  of  his  manuscript  tables  containing  the  records 
of  observations  on  patients  at  the  Boston  Dispensary  and  the 
Boston  City  Hospital.  From  these  records  observations  on 
575  American-born  women  have  been  selected  and  arranged 
in  the  following  table  in  such  a  way  as  to  indicate  whether 
the  date  of  the  first  menstruation  was  given  approximately  or 
accurately. 

Table  No.  16. 

Showing  the  Age  at  which  Menstruation  begins  in  American  Women. 


Ndmbek  of  Observations. 

Age  at  Last- Biethdat. 

Approximate. 

Accurate. 

Total. 

10, 

4 

4 

11, 

18 

8 

26 

12, 

44 

6 

49 

13, 

87 

20 

107 

14, 

126 

16     „ 

142 

15, 

96 

16 

112 

16, 

72 

11 

83       ^ 

17, 

18 

6 

14 

18, 

16 

4 

20 

19, 

4 

1 

5 

20, 

3 

- 

3 

Whole  number,   . 

488 

87 

575 

Avei'age  age, 

14  yrs.  5  mos., 

14  yrs.  7^  mos.. 

14  yrs.  5|  mos. 

A  comparison  of  these  data  with  the  figures  in  Table  No. 
3  shows  that  the  period  of  rapid  growth  which  gives  to  girls 
their  temporary  superiority  over  boys  precedes  the  average 
age  of  puberty  by  at  least  two  years,  and  that  at  the  age  of 
puberty  the  annual  growth  in  height  is  less  than  at  any  previ- 
ous period  of  life.  Whether  a  similar  relation  prevails  in  other 
countries  and  in  the  male  sex,  are  questions  to  be  settled  by 
future  investigations . 

An  examination  of  the  curves  on  Plates  I.-IH.  shows 
that  the  statements  in  regard  to  the  rate  of  growth  of  the 
two  sexes,  made  in  1872,*  as  the  result  of  a  very  small  num- 
ber of  observations,  are  fully  confirmed  by  a  more  extended 
investigation,  and  that  the  facts  announced  at  that  time  in 
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regard  to  the  growth  in  height  are  found  to  be  equally  true  of 
the  growth  in  weight.  It  was  hoped  at  the  beginning  of,  this 
investigation  that  it  would  be  possible,  by  comparing  these 
observations  with  those  taken  in  foreign  countries,  to  deter- 
mine how  far  the  peculiarities  in  the  rate  of  growth,  thus 
made  manifest,  depend  upon  differences  of  race  or  climate. 
This  seemed  the  more  desirable  from  the  fact,  that,  according 
to  Quetelet,  the  curves  of  growth  of  the  two  sexes  never 
intersect,  as  they  are  shown  to  do  in  these  observations.  For 
purposes  of  comparison,  an  extract  from  Quetelet's  tables  is 
here  given,  showing  the  height  and  weight  of  the  children  of 

Table  No.   17. 

Showing  Weight  and  Weight  of  Belgian  Children  of  both  Sexes  from 
5  to  18  years  of  age.     (Quetelet,  Anthropometrie,  p.  418.) 


Boys. 

Girls. 

AGE. 

HEIGHT. 

WEIGHT. 

HEIGHT. 

WEIGHT. 

Inches. 

Centim. 

Pounds. 

Kilo. 

Inches. 

Centim. 

Founds. 

Kilo. 

5,. 

38.86 

98.7 

35.05 

15.9 

38.35 

97.4 

33,73 

16.3 

6,. 

41.18 

104.6 

39.19 

17.8 

40.58 

103.1 

36.82 

16.7 

7,. 

43.46 

110.4 

43.48 

19.7 

42.81 

108.7 

39,24 

17,8 

8,. 

45.75 

116.2 

47.62 

21.6 

44.97 

114.2 

41.90 

19.0 

9,. 

•  47.95 

121.8 

51.81 

23.5 

47,10 

119.6 

46.29 

21.0 

10,. 

50.12 

127.3 

55,55 

25.2 

49.17 

124,9 

50.92 

23.1 

11,. 

62.17 

132.5 

59.63 

27.0 

61,21 

130.1 

56.21 

26.5 

12,. 

64.14 

137.5 

63.93 

29.0 

63.23 

135.2 

63.93 

29,0 

13,.         . 

66.02 

142.3 

72.96 

33.1 

65.11 

140.0 

71.65 

32.5 

14, 

57.84 

146.9 

81.80 

37.1 

56.94 

144,6 

80.01 

36.3 

15,. 

59.57 

151.3 

90.82 

41.2 

58.60 

148.8 

88,28 

40.0 

16,. 

61.18 

155.4 

100.10 

45,4 

59.90 

162.1 

95.90 

43.5 

17,. 

62.76 

159.4 

109.51 

49.7 

60.87 

154.6 

103,20 

46.8 

18,. 

64.17 

163.0 

118.80 

53.9 

61.53 

156.3 

109.71 

49.8 

both  sexes  in  Belgium  at  the  ages  included  in  our  observa- 
tions. On  Plate  IV.  are  given  curves  of  growth  constructed 
from  this  table,  by  which  it  will  be  seen  that  the  height  of 
girls  is  always  less  than  that  of  boys  of  the  same  age ;  while 
the  weight,  though  the  same  at  twelve  years  of  age,  is  less 
both  before  and  after  that  period. 

Unfortunately,  observations  on  the  size  of  growing  girls  have 
rarely  been  made  in  any  country  ;  and  it  is,  therefore,  almost 
impossible  to  institute  the  desired  comparison.     In  anthropo- 
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metrical  investigations,  the  female  sex  seems  to  have  been 
strangely  neglected,  though,  in  all  questions  relating  to  the 
growth  and  development  of  the  race,  its  importance  is  at  least 
equal  to  that  of  the  male  sex.  The  only  accessible  observations 
on  girls,  except  those  of  Quetelet,  seem  to  have  been  made  in 
Great  Britain.  Quetelet  himself  quotes  *  the  following  obser- 
vations made  by  Cowell  among  the  lower  classes  of  the  popula- 
tion of  Manchester  and  Stockport,  by  which  it  appears  that  the 
relative  size  of  the  two  sexes  varies  very  much,  as  in  this  com- 
munity. The  curves  on  Plate  V.  show  the  rate  of  growth  of 
.the  factory  operatives  of  both  sexes,  the  values  of  the  ordi- 
nates  being  taken  from  the  above  tables.  It  will  be  seen  that 
these  curves,  though  rather  irregular,  owing  to  the  small  num- 
ber of  observations  from  which  they  are  constructed,  are  very 
different  in  their  character  from  those  given  by  Quetelet ;  a 
discrepancy  to  which  this  author,  however,  does  not  allude. 

Through  the  kindness  of  Mr.  C.  Roberts  of  London,  the 
writer  has  obtained  manuscript  tables  showing  the  height  and 
weight  of  children,  of  both  sexes,  in  various  classes  of  the 
community.  From  these  records,  it  is  evident  that  in  Eng- 
land girls  of  13  years  of  age  are,  as  a  rule,  taller  and  heavier 
than  boys  of  the  same  age. 

It  must,  therefore,  be  assumed  either  that  children  in 
Belgium  grow  in  accordance  with  a  different  law  from  that 
which  is  found  to  prevail  in  England  and  with  us,  or  that 
Quetelet's  tables  and  curves  do  not  truly  represent  average 
heights  and  weights.  A  consideration  of  the  method  by 
which  Quetelet's  results  were  reached  renders  the  latter 
assumption  not  improbable.  It  will  be  noticed  that  Quetelet 
nowhere  gives  the  number  of  observations  on  which  his 
average  results  are  based.  He  speaks,  to  be  sure,  of  his 
investigations  having  extended  over  a  quarter  of  a  century, f 
and  yet  he  accounts  for  the  small  differences  between  the 
maximum  and  minimum  heights  for  the  different  ages  (aver- 
aging 17.6  centimeters  [6.93  in.]  for  males,  and  19.1  centi- 
meters [7.52  in.]  for  females)  by  the  statement  that  his 
observations  were  limited  to  individuals  "  r6gulieremeut  con- 

*  Sur  I'Homme,  II.  19  and  51 ;  Original  Observations  in  Parliamentary  Reports, 
1833,  XX.,  D  1,  p.  87. 
t  Anthropometrie,  p.  178. 
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struits,"  and  that  the  number  of  persons  subjected  to  meas- 
urement was  "peu  considerable."  *  In  the  introductory  por- 
tion of  the  work,  he  describes  as  follows  f  his  method  of 
ascertaining  the  proportions  of  the  human  body  :  "  I  con- 
tented myself,  therefore,  with  measuring  carefully  ten  indi- 
viduals of  each  age,  of  the  male  as  well  as  of  the  female  sex, 
but  choosing  them  in  general  of  a  form  which  could  be 
regarded  as  regular.  The  averages  of  the  different  groups 
gave  me  the  condition  of  development  of  man  from  year  to 
year."  I  It  seems,  therefore,  evident  that  Quetelet's  observa- 
tions were  made  on  a  comparatively  small  number  of 
individuals,  selected  on  account  of  their  more  or  less  close 
conformity  to  what  was  regarded  as  a  normal  type.  No 
measurements  seem  to  have  been  taken  except  on  persons 
having;  a  "  regular  form."  This  determination  of  the  normal 
type  in  advance  of  the  measurements  must,  of  course,  have 
been  largely  a  matter  of  conjecture,  and  might  well  have  led 
to  the  rejection  of  perfectly  healthy  and  normal  individuals 
whose  dimensions  did  not  correspond  to  a  preconceived  idea 
of  the  typical  man  or  woman.  It  is  therefore  probable  that 
if  Quetelet's  observations  had  been  more  numerous  and  less 
selected,  it  would  have  been  found  that  the  curves  of  growth 
of  the  two  sexes  in  Belgium  intersect  each  other  much  in  the 
same  way  as  in  England  and  in  this  community. 

This  view  derives  confirmation  from  the  admission  of 
Quetelet,  §  that  the  growth  of  any  o^ie  individual  is  far  from 
being  as  regular  as  that  indicated  by  the  table  of  averages. 
He  writes:  "There  are  always,  in  the  development  of  an 
individual,  periods  of  slow  as  well  as  of  rapid  growth. 
These  anomalies  are  to  be  observed  about  the  age  of  puberty, 
and  especially  as  the  result  of  diseases.  The  perfectly 
normal  development  of  all  the  physical  faculties  would 
require  a  rare  combination  of  favorable  circumstances.  In 
dealing   with   a   large    number    of    individuals,    these    little 

*  Anthropometric,  p.  182.  t  Anthropometrie.  p.  24. 

J  As  a  reason  for  being  satisfied  with  so  small  a  number  as  ten  observations,  he 
states  that  on  dividing  the  measurements  made  on  thirty  individuals  into  three 
groups  of  ten  each,  so  chosen  that  the  average  heights  for  all  three  groups  were  about 
alike,  he  found  that  the  other  average  measurements  of  these  three  groups  diflfered 
from  each  other  less  than  might  have  been  expected  in  three  successive  m^asure-^ 
ments  made  on  the  same  individual. 

§  Anthropometrie,  p.  183. 
37 
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anomalies  disappear  in  the  general  average,  and  the  deficient 
development  of  one  individual  is  balanced  by  the  excessive 
growth  of  another;  at  least  this  is  what  experiment  tends  to 
teach  us." 

In  referring  to  the  rate  of  growth  of  a  boy  w^iose  height 
had  been  annually  recorded,  he  writes:    " It  will  be  noticed 
that  the  development  was  very  rapid  in  the  early  years  of 
life  ;  then  there  were  slight  irregularities  of  growth  between 
the  ages   of  eight  and  fifteen  years.     At  this  latter  period  a 
rapid  increase  of  height  took  place ;    and  I  have  noticed  the 
same  thing  in  the  case  of   my  son.     This  increase  preceded 
the  age  of  puberty.     Something  of  the  same  sort  is  to  be 
observed  in  the  case  of  girls,  but  here  it  occurs  a  year  or  two 
earlier.     It  seems,  however,  that  there  is  nothing  constant  in 
the  matter;  hence  these  periods  of  retarded  and  accelerated 
growth  balance  each  other  to  a  certain  extent,  and  leave  but 
slight  trace  of  their  passage."      It  seems,  therefore,  that  the 
period  of  rapid  growth  preceding  the  age  of  puberty  had,  in 
individual    cases,   attracted   Quetelet's  attention,  though  he 
found   no   trace    of    it  in  his  tables   of   averages,   and  was 
inclined  to  regard  it  as  a  pathological  result  of  civilization.* 
Inasmuch,   however,   as  the  phenomenon   has    in   this   com- 
munity and  in  England,  been  found  to  be  sufficiently  constant 
and  sufficiently  marked   to  impress  itself  upon   the  curves 
representing  the  averages  of  large  numbers  of  measurements, 
it  seems  reasonable  to  conclude  that  if  similar  methods  of 
investigation  (viz.,  measuring  large  numbers  of  individuals 
and  rejecting  none  except  for  manifest  deformity)  had  been 
adopted  in  Belgium,  similar  results  would  have  been  reached. 
The  curves  of  growth  of  the  two  sexes  being  recognized  as 
so  distinctly  difierent,  it  is  of  interest  to  inquire  what  practical 
application  can  be  made  of  the  knowledge  thus  acquired.    The 
first  question  which  suggests  itself  is  :  How  far  should  this 
difference  in  the  rate  of  growth  be  allowed  to  modify  the 
svstem  of  mental  training  to  which  the  children  of  the  two 
sexes  are  subjected?     The  physical    conditions    upon  which 
the   manifestation  of  mental   activity  depend  are  too  little 
understood,  and  the  whole  question  is  too  complicated  to  be 
discussed  in  this  connection,  but  it  seems  to  be  almost  self- 

*  Du  Syst^me  Social,  p.  24. 
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evident  that  at  those  periods  when  the  forces  of  the  organism 
are  engaged  in  producing  rajDid  growth  and  development  of 
the  physique,  the  requirements  in  the  way  of  mental  effort 
should  be  reduced.  The  fact  that  these  periods  occur  at 
different  ages  in  the  two  sexes,  may  therefore  be  regarded  as 
an  argument  against  the  co-education  of  boys  and  girls,  except 
during  the  earlier  years  of  life  in  which  rates  of  growth  are 
practically  the  same ;  ^.  e.,  up  to  ten  or  eleven  years  of  age. 
How  much  importance  is  to  be  attached  to  this  argument  is 
a  question  which  demands  for  its  solution  an  extended  series 
of  observations  on  the  annual  growth  in  height  and  weight  of 
a  large  number  of  individuals,  taken  in  connection  with  a 
record  of  their  mental  progress. 

Effect  of  Race  on  Size  and  on  Rate  of  Growth. 

An  examination  of  Tables  Nos.  1  and  2  shows  that  boys 
and  girls  of  American  parentage  are,  almost  without  excep- 
tion, both  taller  and  heavier  than  children  of  the  same  asfe  and 
P^x  whose  parents  are  of  other  nationalities.  The  curves  on 
Plates  VI.  and  VII.  illustrate  this  fact  for  children  of  Ameri- 
can and  Irish  parents.  It  has  not  been  thought  desirable  to 
construct  curves  for  the  other  nationalities,  owing  to  the 
irregularities  which  they  would  necessarily  present  in  conse- 
quence of  the  small  number  of  observations. 

In  considering  this  result,  the  question  naturally  suggests 
itself.  How  far  are  the  superior  dimensions  of  children  of 
American  parentage  dependent  upon  differences  of  race  and 
stock,  and  how  far  are  they  due  to  other  conditions  accidentally 
associated  in  this  community  with  these  differences?  Owing 
to  the  fact  that  emigrants  to  this  country  belong  almost  wholly 
to  the  poorer  classes  of  the  communities  from  which  they 
come,  it  is  evident  that  in  this  city  children  of  American 
parents  must  belong  to  families  of  greater  average  wealth, 
and  live,  therefore,  in  greater  comfort  than  children  whose 
parents  were  born  in  foreign  countries.  It  is  important, 
therefore,  to  inquire  what  effect  comfort  and  misery  have 
upon  the  growth  and  development  of  the  human  race.  Most 
of  the  investigations  bearing  directly  upon  this  point  have 
reference  to  the  influence  of  these  conditions  on  the  size  of 
the  full-grown  individual,  and  not  on  that  of  growing  children. 
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Thus  Villerme*  concludes,  as  the  result  of  his  investigations, 
that  "the  stature  is  greater  and  the  growth  sooner  completed, 
all  other  things  being  equal,  in  proportion  as  the  country  is 
richer  and  the  comfort  of  its  inhabitants  more  general."  On 
the  other  hand,  Boudin,f  from  an  examination  of  the  measure- 
ments of  recruits  to  the  army  in  different  departments  of 
France,  arrives  at  the  conclusion  that  stature  is,  to  a  great  ex- 
tent, "independent  of  comfort  and  misery,  and  is,  on  the  con- 
trary, closely  connected  with  race."  yillerm6's  results,  as  far 
as  the  duration  of  the  period  of  growth  is  concerned,  have  also 
been  disputed  by  Dr.  Gould, |  who  has  shown  most  conclu- 
sively that  in  the  United  States  where  "misery,  in  the  sense  of 
excessive  poverty,  aifecting  the  supply  of  nutriment,  physical 
protection  from  the  weather  and  needful  rest,  hardly  exists, 
the  epoch  of  full  development  appears  to  be  later  than  in  any 
other  country,"  the  maximum  height  being  attained  between 
the  thirty-first  and  thirty-fourth  years.  The  effect  of  priva- 
tions and  exposure  in  preventing  the  attainment  of  the  normal 
height,  is,  however,  clearly  pointed  out  by  this  writer, §  and 
is  regarded  by  him  as  the  cause  of  the  small  stature  of  sailors 
as  compared  with  that  of  soldiers  of  the  same  age  and  state  of 
enlistment.  A  similar  conclusion  in  regard  to  the  age  at 
which  the  full  stature  is  attained,  has  been  reached  by  Dr. 
Baxter,  |1  as  the  result  of  an  examination  of  the  records  of  the 
Provost-Marshal-General's  Bureau.  It  would,  however,  be 
manifestly  unsafe  to  argue  with  this  writer, If  that  "  if  comfort 
and  plenty  do  not  hasten  growth,  but,  on  the  contrary, 
coexist  with  an  unusually  tardy  and  prolonged  development 
of  it,  as  is  shown  to  be  the  case  in  the  United  States,  it  is 
fairly  to  be  inferred, that  they  exert  little  if  any  influence  in 
increasing  the  stature " ;  for  a  prolongation  of  the  period  of 
growth  must  necessarily  result  iu  an  increased  stature  unless 
the  rate  of  growth  is  at  the  same  time  proportionately 
diminished,  and  that  comfort  and   plenty   should   have   the 

*  Quoted  by  Dr.  Gould.  Investigations  in  the  Military  and  Anthropological 
Statistics  of  American  Soldiers.    U.  S.  Sanitary  Commission,  p.  120. 

t  Recueil  de  memoires  de  Modecine,  de  Chirurgie  et  de  pharmacie  militau'es. 
Paris,  1863.    Vol.  IX.,  p.  181. 

X  Loco  citato. 

§  Op.  cit.,  p.  132. 

II  Statistics  Medical  and  Anthropological.    Washington,  1875. 

•H  Op.  cit.,  p.  20. 
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latter  effect  is  not  only  in  itself  highly  improbable,  but  is 
opposed  to  such  evidence  as  we  have  on  the  subject.  More- 
over, Dr.  Baxter  has  himself  shown*  that  of  the  501,068 
individuals,  the  records  of  whose  examiuations  are  preserved 
in  the  Provost-Marshal-Gcneral's  Bureau,  the  natives  of  the 
United  States  are  taller  than  those  of  any  other  country.  He 
calls  attention  f  also  to  the  fact  that  natives  of  foreign 
countries  enlistiiiG:  in  the  United  States  have  a  o:reater 
average  height  than  natives  of  the  same  countries  enlisting  at 
home.  He  is  inclined,  however,  to  explain  this  circumstance 
by  a  difference  in  the  average  age  of  the  individuals  measured  ; 
but  Dr.  Gould  I  has  shown,  that  making  allowance  for  differ- 
ences of  average  age  and  of  minimum  limit  of  stature  for 
military  service,  in  different  countries,  the  conclusion  is 
unavoidable  that  natives  of  European  countries  who  enlist  in 
America  are,  on  the  average,  taller  than  those  who  enlist  at 
home.  In  searching  for  the  causes  which  give  to  Americans, 
and  even  to  persons  growing  up  in  America,  though  not 
born  there,  this  superiority  of  stature,  it  seems  not  unreason- 
able to  attribute  a  certain  importance  to  the  greater  average 
comfort  of  the  inhabitants.  The  prolonged  period  of  growth 
in  this  country  is  certainly  not  to  be  regarded  as  an  argument 
against  this  view,  for,  in  the  absence  of  any  evidence  of  a 
diminished  rate  of  growth,  this  may  well  be  regarded  as  a 
result  of  abundant  nutrition. 

Statistics  from  which  evidence  can  be  drawn  as  to  the  effect 
of  comfort  and  misery  on  the  size  of  "growing  children  are  not 
numerous.  The  observations  of  Quetelet,  Villerm^,  and 
Cowcll  §  seem  to  show  that  in  a  given  community  the  children 
of  the  wealthier  classes  are,  as  a  rule,  larger  than  those  of  the 
poorer  classes.  The  following  table,  for  which  I  am  indebted  to 
the  kindness  of  Mr.  Roberts,  throws  light  upon  this  question. 

An  examination  of  this  table  shows  that  children  of  the 
laboring  classes,  inhabiting  towns,  are,  at  all  ages,  decidedly 
shorter  than  the  children  of  the  non-laboring:  classes  attendins 
public  schools  and  universities,  the  difference  attaining  a 
maximum  of  over  four  inches  at  thirteen  years  of  age.  The 
difference  of  weight  is  also,  as  a  rule,  decidedly  in  favor  of 

*  Op.  cit.,  p.  23.  t  Op.  cit.,  p.  16. 

+  Op.  cit.,  p.  180.  §  Ludwig:    Physiologie,  II.,  717.. 
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the  non-laboring  classes,  the  exceptions  being  chiefly  between 
the  ages  of  eighteen  and  twenty-one.  These  facts  arc  ren- 
dered apparent  by  the  curves  constructed  on  Plate  VIII. 

In  searching  for  the  cause  of  this  great  disparity  in  size,  it  is 
to  be  noticed,  in  the  first  place,  that  the  laboring  classes  in 
the  above  table  are  taken  from  the  town  population  only, 
"while  in  the  case  of  the  non-laboring  classes  no  such  restric- 
tion is  observed.  In  the  absence  of  exact  information  as  to 
the  way  in  which  these  statistics  were  obtained,  it  is  difficult 
to  draw  positive  conclusions,  but  it  is  probable  that  the  in- 
fluences which  tend  to  produce  a  physical  degeneration  of 
urban  populations,*  exhibit  here  their  efiect  upon  the  size  of 
growing  children.  This  tendency  of  city  life  depends  upon 
the  fact  that,  iu  the  struggle  for  existence,  physical  vigor 
plays,  in  cities,  a  less  decisive  part  than  in  the  country,  owing 
to  the  greater  number  of  sedentary  occupations  and  trades 
there  presenting  themselves,  Avhich,  for  their  successful  prose- 
cution, neither  demand  nor  favor  a  full  development  of  the 
physique.  It  is  difficult  to  decide  how  much  importance 
should  be  attached  to  this  consideration  in  the  present  case  ; 
but  it  must  be  borne  in  mind  that  wealth  implies  ability  to 
choose  one's  occupation,  and  that,  in  England  at  least,  an 
occupation  exclusively  sedentary  is  rarely  adopted,  except 
from  necessity.  Hence,  if  the  term  "comfort"  be  used  to 
include  all  the  favorable  conditions,  alimentary,  hygienic,  etc., 
which  can  be  secured  by  wealth,  it  seems  fair  to  conclude  that, 
in  view  of  the  stationary  character  of  the  English  population, 
and  of  the  small  variety  of  climatic  conditions  to  which  it  is 
exposed,  the  above-mentioned  disparity  in  size  must  be 
mainly  due  to  the  greater  comfort  enjoyed  by  the  non-laboring 
classes. 

If  this  view  is  correct,  it  seems  reasonable  to  suppose  that 
the  difi"erence  in  size  between  Boston  schoolchildren  of  Amer- 
ican and  those  of  Irish  parentage  may  be,  to  some  extent, 
dependent  upon  the  greater  comfort  and  luxury  in  which  the 
former  live  and  grow  up.  Whether  the  whole  difference  can 
be  thus  accounted  for,  or.  whether  some  other  agency  is  con- 
cerned in  bringing  about  this  result,  is  a  question  which  must 
be  next  considered. 

*  See  De  CandoUe's  Histoire  des  Sciences  et  des  Savants,  p.  368. 
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We  have  already  seen  that,  according  to  Dr.  Baxter's  and 
Dr.  Gould's  investigations,  the  average  height  of  the  adult 
native  American  is  greater  than  that  of  the  native  of  any  other 
country,  and  that  natives  of  other  countries,  growing  up  in 
America,  acquire  a  greater  height  than  natives  of  the  same 
countries  growing  up  at  home.  We  must  now  inquire 
whether  similar  conclusions  can  be  reached  in  regard  to  the 
size  of  growing  childi^en;  and  in  order  to  eliminate  the  effect 
which  comfort  and  misery  may  have  on  the  rate  of  growth, 
it  is  important  to  select,  for  comparison,  sets  of  observations 
made  upon  children  belonging  to  corresponding  classes  in  the 
communities  in  which  they  live.  If  a  comparison  is  made 
between  the  children  of  the  non-laboring  classes  in  the  English 
public  schools  and  universities  (see  Table  No.  20)  and  the 
Boston  school  boys  of  American  parentage  (see  Table  No.  1), 
it  will  be  seen  that  there  is  very  little  difference  in  the  heights 
of  the  two  sets  of  boys,  and  that  the  curves  of  growth,  if  con- 
structed on  the  same  sheet,  would  intersect  each  other  at 
seven  different  points,  and  be  nearly  coincident  through  their 
whole  course.  In  regard  to  weight,  the  American  boys 
are,  up  to  twelve  years  of  age,  lighter;  from  twelve  to 
seventeen  years  heavier,  and  then  again  lighter,  than 
English  boys  of  the  same  ages.  It  is,  however,  manifest 
that  the  boys,  whose  dimensions  are  thus  compared,  can- 
not be  regarded  as  belonging  to  corresponding  classes  in 
their  respective  communities ;  for  there  are,  doubtless,  a 
larofe  number  of  native  Americans  to  be  found  in  the  labor- 
ing  classes  of  this  city.  In  order  to  obtain  a  set  of  obser- 
vations more  comparable  to  those  made  on  the  children 
of  the  non-laboring  classes  in  the  English  public  schools  and 
universities,  the  following  table  has  been  prepared  by  bring- 
ing together  the  measurements  of  the  pupils  of  American 
parentage  attending  the  public  Latin  School,  the  Massachusetts 
Institute  of  Technology,  and  the  private  Latin  School  of  Mr. 
J.  P.  Hopkinson.  It  is  believed  that  these  pupils  represent 
a  class  in  the  community  corresponding  sufficiently  well  in 
social  condition  to  that  class  in  England  which  sends  children 
to  the  public  schools  and  universities.  A  comparison  of  the 
two  sets  of  figures  shows  the  superiority  of  the  American  boy 
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both  in  height  and  weight.*  The  difference  is  rendered  at 
once  apparent  by  an  inspection  of  the  curves  on  Plate  IX. 
It  seems,  therefore,  that  there  are  influences  prevailing  in  this 
community,  other  than  those   connected  with  the  comfort  or 

Table  No.   21. 

Showing  Average  Height  and  Weight  of  Boston  School-hoys  of  Amer- 
ican Parentage  attending  Public  Latin  School,  Private  Latin 
School,  and  Massachusetts  histitute  of  Technology. 
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misery  of  existence,  which  give  to  a  growing  boy  a  greater 
height  and  weight  than  are  attained  by  an  English  boy  of 
the  same  age.  While,  therefore,  the  conclusions  of  Gould 
and  of  Baxter,  as  to  the  superior  height  of  the  adult  native 
American,  are  found  to  be  equally  applicable  to  growing 
children,  we  find  also  here  evidence  that  this  superiority  of 
stature  is  not  dependent  solely  upon  the  more  abundant  dis- 
tribution of  the  comforts  of  existence  in  this  country,  though 
for  the  reasons  given  above  (p.  295)  it  seems  probable  that 
the  difference  is  to  he  partly  accounted  for  in  this  way. 

In  view  of  this  result,  it  is  reasonable  to  assume  that  the 
superior  size  of  children  of  American  parentage  in  the  Boston 
schools  is  due  in  part  to  the  greater  comfort  in  which  they  live 

*  In  confirmation  of  this  result,  it  is  interesting  to  note  the  statement  made  to  the 
writer  by  a  lady  of  his  acquaintance,  that  London  dealers  in  ready-made  children's 
clothing  recommend,  to  i^merican  customers,  sizes  adapted  to  English  children  one 
year  older  than  those  for  whom  the  garments  are  purchased. 
38 
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and  grow  up,  and  in  part  to  other  conditions  which  may  be 
described  collectively  as  differences  of  race  or  stock.  To 
which  of  these  agencies  in  bringing  about  the  result  the 
greater  importance  is  to  be  attributed,  is  a  question  which  we 
are  at  present  without  the  means  of  deciding.  Some  light 
might  be  thrown  upon  the  subject  by  tabulating  the  observa- 
tions for  each  nationality  according  to  the  occupation  of  the 
parents,  and  it  is  possible  that  at  some  future  time,  should 
circumstances  favor  the  undertaking,  the  data  now  on  hand 
may  be  utilized  in  this  way. 

The  curves  showing  the  rate  of  growth  of  the  above-men- 
tioned selected  American  boys  have  been  introduced  into 
Plate  YI.  for  comparison  with  the  curves  corresponding  to 
the  observations  on  children  of  American  and  of  Irish  parent- 
age. It  is  evident  that  the  superior  size  of  these  boys,  in 
comparison  with  the  average  boys  of  American  parentage 
attending  the  public  schools,  cannot  be  attributed  exclusively 
to  either  of  the  factors  which  have  been  recoo:nized  as  influ- 
enciug  the  dimensions  of  growing  children ;  for  in  the  first 
place,  the  comfort  in  which  the  pupils  of  these  selected 
schools  live  and  grow  up  must  be  greater  than  that  enjoyed 
by  the  generality  of  children  of  American  parentage  attend- 
ing the  public  schools ;  and  in  the  second  place,  their  ances- 
tors for  several  generations  are  probably,  in  the  majority  of 
cases,  American ;  while  the  children  with  whom  they  are 
compared,  though  of  American  parentage,  doubtless  have, 
in  a  great  many  instances,  foreign  grandparents.  Hence, 
whatever  tendency  residence  in  America  may  have  to  in- 
crease the  size  of  growing  children,  will,  in  their  cases,  be 
intensified  by  transmission  through  several  generations. 

The  characteristics  which  distinguish  the  various  races  of 
men  result  from  slow  modifications  of  a  common  ancestral 
type  by  the  action  through  successive  generations  of  the  vary- 
ing conditions  under  which  growth  and  development  take 
place.  It  is  therefore  interesting  to  inquire  how  quickly  the 
type  of  a  race  may  be  altered  by  a  change  in  the  external 
conditions  of  development.  We  have  already  seen  that,  as 
far  as  the  height  of  the  adult  individual  is  concerned,  a  single 
generation  is,  according  to  Dr.  Gould,  sufficient  to  produce  a 
marked  effect.     A  most  striking  proof  of  this  statement  is 
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afforded  by  the  tables  given  by  this  writer,*  showing  that 
natives  of  New  England  and  New  York  enlisting  in  the 
Western  States  have,  at  all  ages  from  eighteen  years  up- 
wards, a  ofreater  average  heiorht  than  natives  of  the  same 
regions  enlisting  at  home,  thus  approximating  to  the  stature 
of  the  natives  of  those  States  where  they  grew  up  and  en- 
listed. It  was  hoped  at  the  beginning  of  this  inquiry  that  it 
might  be  possible  to  ascertain  whether  local  conditions  have 
a  similar  elFect  on  the  size  of  growing  children,  but  it  has 
been  found  impossible  to  collect  data  which  will  warrant  any 
positive  conclusions  on  this  subject.  The  only  foreign  nation 
largely  represented  in  this  community  is  the  Irish ;  and  all 
attempts  by  correspondence  with  English  statisticians  to  dis- 
cover any  record  of  observations  on  the  size  of  Irish  children 
in  their  native  country  have  been  unavailing.  A  comparison 
may  be  instituted  between  the  children  of  the  laboring  classes 
in  England  (see  Table  No.  20)  and  those  of  Irish  parentage 
in  this  community  (see  Table  No.  1)  ;  and  the  difference 
shown  by  the  curves  on  Plate  X.  is,  as  far  as  height  is  con- 
cerned, in  favor  of  the  Boston  children ;  while  in  regard  to 
weight,  the  English  children  are  at  first  heavier,  then  lighter, 
and  then  again  heavier  than  Boston  children  of  the  same  ages. 
Conclusions  as  to  the  effect  of  climatic  conditions  on  the  size 
of  growing  children  could,  however,  be  drawn  from  this  com- 
parison only  on  the  assumption,  first,  that  among  the  laboring 
classes  the  size  of  Irish  children  does  not  differ  greatly  from 
that  of  English  children  ;  secondly,  that  the  children  of  Irish 
parents  in  this  community  belong  wholly,  or  in  a  large  pro- 
portion, to  the  laboring  classes  ;  and  thirdly,  that  the  condi- 
tion of  the  laboring  classes  in  this  community  is  comparable, 
as  to  comforts  of  life,  with  that  of  the  laboring  classes  of 
England.  None  of  these  assumptions  can  be  safely  made, 
and  it  must  therefore  remain  doubtful  to  what  cause  the  dif- 
ference of  size  between  the  two  sets  of  children  (amounting 
at  thirteen  years  of  age  to  over  two  inches  in  height)  is  really 
to  be  attributed. 

A  comparison  between  the  heights  of  boys  of  German 
parentage  in  this  city  and  that  of  growing  boys  in  German 
cities  is  not  without  interest.     The  following  table  shows  in 

*  Op.  cit.,  pp.  126, 127. 


300 


STATE  BOARD  OF  HEALTH. 


[Jan. 


parallel  columns  the  heights  of  boys  measured  in  Berlin  by 
Schadow,  and  of  boys  measured  in  Cologne  by  Angerstein, 
compared  with  the  heights  of  boys  of  German  and  American 
parentage  attending  the  schools  of  this  city.  The  curves  on 
Plate  XI.  have  been  constructed  from  the  figures  of  this 
table  (the  curve  of  growth  of  children  of  American  parents 
being  omitted  in  order  not  to  confuse  the  diagram).  It  will 
be  noticed  that  while  the  curves  of  growth  of  boys  living  in 
the  German  cities  indicate  a  great  difference  in  the  rate  of 
increase  before  and  after  eleven  years  of  age,'  the  rate  of 
growth  of  boys  of  both  German  and  American  parentage  in 
this  city  is  much  more  uniform  throughout  the  whole  growing 
period. 

Table  No.  22. 
Showing  Comparative  Rate  of  Growth  of  American  and  German  Hoys. 
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- 
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1 
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_ 

_  . 
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\  64.75 

164.4  <^ 

66.29 

168.4 

18,    . 

— 

— 

66.91 

169.9 

J 

I 

66.76 

169.5 

The  figures  in  the  above  table,  representing  the  heights  of 
Berlin  and  Cologne  boys,  though  apparently  averages  of  a  num- 
ber of  observations,  are  really  more  of  the  nature  of  estimates. 
This  is  evident  from  an  examination  of  the  original  tables 
as  given  by  Angerstein,*  where  the  heights  for  each  age  are, 
in  most  instances,  expressed  in  an  even  number  of  German 
inches.      Moreover,   the   observations  on   boys    of    German 

*  Deutsche  Turnzeitung,  1864,  p.  326. 
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parentage  in  this  city  are  few  in  number  (752  of  all  ages), 
and  there  has  been  no  attempt  to  distinguish  between  natives 
of  different  parts  of  Germany.  It  is  therefore  impossible  to 
draw  positive  conclusions  on  the  subject ;  but  the  evidence,  as 
far  as  it  goes,  seems  to  indicate  that  even  in  the  first  genera- 
tion after  emigration,  the  rate  of  growth  has  been  modified 
by  new  external  conditions. 

Relation  or  Height  to  Weight. 

The  data  collected  in  this  investigation  afford  the  means 
for  ascertaining  the  relation  of  height  to  weight  in  growino" 
children  of  both  sexes  and  of  various  races.  This  relation 
is  for  each  age  most  simply  expressed  by  the  quotient  of  the 
weight  in  pounds  divided  by  the  height  in  inches.  Series  of 
quotients  thus  obtained  are  given  in  Table  No.  3,  in  the 
columns  headed  "pounds  per  inch."  Since,  however,  these 
quotients  increase  with  the  increasing  height,*  it  is  manifestly 
impossible  to  use  them  for  ascertaining  the  relative  stoutness 
of  children  who  at  a  given  age  differ  from  each  other  in 
stature.  To  do  this  with  absolute  accuracy,  it  would  be 
necessary  to  determine  for  each  age,  and  in  each  set  of  obser- 
vations, the  average  weight  corresponding  to  each  height. 
Since,  however,  the  direct  determination  of  this  value  would 
necessitate  a  complete  retabulatiou  of  all  the  observations,  it 
has  been  thought  best  to  adopt  an  indirect  and  somewhat  less 
accurate  method  of  getting  at  the  result.  This  method  con- 
sists in  arranging  the  heights  and  weights  corresiDonding  to 
each  age,  opposite  to  each  other  in  parallel  columns,  and  then 
determining  by  interpolation  the  weights  corresponding  to 
each  even  inch  of  height,  f 

*  Uniform  growth  in  all  dimensions  would  of  course  cause  the  weights  of  growing 
children  to  vary  as  the  cubes  of  the  heights,  but  since  growth  is  more  rapid  in  the 
vertical  than  in  the  lateral  dimensions,  the  weights  increase  approximately  as  a  lower 
power  of  the  heights.  A  logarithmic  equation,  however,  as  given  in  the  appendix  to 
this  article,  expresses  the  relation  much  more  accurately.  For  a  discussion  of  the 
question  the  reader  is  referred  to  the  works  of  Quetelet  and  Gould. 

t  This  method  is  defective,  first,  because  it  does  not  take  into  account  the  possible 
influence  of  age  upon  the  ratio  of  a  given  height  to  its  corresponding  weight;  and 
secondly,  because  it  rests  upon  the  assumption  that  the  average  weight  for  a  given  age  is 
the  same  as  the  average  weight  of  all  individuals,  without  regard  to  age,  whose  height 
is  equal  to  the  average  height  for  that  age.  This  assumption  clearly  involves  a  trifling 
error,  for,  since  the  weights  of  growing  childi-en  increase  approximately  as  the  2.7 
powers  of  the  heights,  it  is  evident  that  at  any  given  age  the  weight  of  those  children 
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The  results  of  this  calculation  are  given  in  Tables  Nos.  23 
and  24,  which  show  for  every  inch  of  height  the  corresponcl- 
inof  weio;ht  of  o-rowing  children  of  both  sexes  and  in  various 
conditions  of  life. 

Table  No.  23. 

Showing  Relation  of  Height  to  Weight  in  Growing  Boys.     (Weight 
given  in  Pounds.) 
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who  are  above  the  average  height  will  tend  to  raise  the  average  weight  for  that  age 
more  than  the  weights  of  the  children  below  the  average  height  will  tend  to  lower  it, 
supposing  the  observations  to  be  uniformly  distributed  on  both  sides  of  the  average 
according  to  the  binomial  curve  of  Quetelet;  consequently  the  average  weight  for  a 
given  age  will  be  somewhat  greater  than  the  average  weight  of  all  the  individuals, 
regardless  of  age,  whose  height  is  equal  to  the  average  height  for  that  age.  Notwith- 
standing these  defects,  the  method  has  been  adopted,  first,  because  it  is  believed  that 
the  errors  involved  are  so  small  as  to  be  of  no  practical  importance ;  and  secondly, 
because  relative  rather  than  absolute  values  were  sought,  and  a  comparison  between 
several  sets  of  observations  is  not  prevented  by  a  small  constant  error  running  through 
them  all. 
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Table  No.  24. 

Showing  Relation  of  Height  to  Weight  in  Growing  Girls.     (Weight 
given  in  pounds.) 


Boston  School  Girls. 

PAKENTAGE, 

HEIGHT,  Inches. 
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The  following  conclusions  may  be  drawn  from  an  examina- 
tion of  the  tables  : — 

I.  Growing  boys  are  heavier  in  proportion  to  their  height 
than  growing  girls  until  the  height  of  58  inches  (147.9  c.  m.) 
is  reached.  Above  that  point  the  reverse  is  the  case.  This 
is  true  in  all  the  various  sets  of  observations.  The  fact  is 
rendered  apparent  by  the  curves  on  Plate  XH.,  where  the  ordi- 
nates  represent  the  weight  in  pounds  corresponding  to  each 
inch  of  height,  the  values  being  calculated  from  the  average 
dimensions  of  all  the  Boston  school  children  measured,  irre- 
spective of  the  nationality  of  the  parents.  The  height  of  58 
inches  is  attained  in  the  14th  year,  and  it  seems  probable  that 
the  reversal  in  relative  proportions  of  the  two  sexes  may  be 
connected  with  the  accumulation  of  adipose  tissue  which 
occurs  in  girls  at  about  the  period  of  puberty. 

n.     The  difference  between  children  of  American  and  those 
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of  foreign  parents  is  constant  in  one  direction  for  all  ages, 
only  in  the  case  of  boys  of  German  parentage.  These,  as 
will  be  seen  by  the  curves  on  Plate  XHI.,  are  uniformly 
heavier  in  proportion  to  their  height  than  the  sons  of  Ameri- 
can born  parents. 

HI.  The  children  of  the  laboring  classes  in  England  are,  as 
shown  by  the  curves  on  Plate  XIV.,  decidedly  heavier  in  pro- 
portion to  their  height  than  those  of  the  non-laboring  classes. 
This  fact,  taken  in  connection  with  the  differences  in  absolute 
height  and  weight  of  the  same  children  (as  shown  b}'  the 
curve  on  Plate  VHI.)  seems  to  indicate  that  deprivation  of 
the  comforts  of  life  has  a  greater  tendency  to  diminish  the 
stature  than  the  weia^ht  of  a  2:rowino^  child. 

IV.  A  comparison  of  the  pupils  of  the  selected  Boston 
schools  above  mentioned  with  the  children  of  the  English  non- 
laboring  classes  at  the  public  schools  and  universities,  shows 
that  the  former  are  in  general  heavier,  in  proportion  to  their 
height,  than  the  latter  (see  Plate  XV.).  It  seems,  there- 
fore, that  the  influences  above  alluded  to  (p.  297)  which  give 
to  a  growing  boy  in  this  community  a  greater  height  and 
weight  than  are  attained  by  an  English  boy  of  the  same  age, 
affect  the  weight  more  powerfully  than  the  height,  and  that 
the  Boston  boy  is  therefore  by  no  means  to  be  described  as 
tall  and  thin  in  comparison  with  his  English  cousin.  Dr. 
Baxter's  conclusion,  "that  the  mean  weight  of  the  white 
native  of  the  United  States  is  not  disproportionate  to  his 
stature"*  seems,  therefore,  as  far  as  these  boys  are  concerned, 
as  applicable  to  growing  children  as  to  adults. 

It  will  thus  be  seen  that  the  theory  of  the  gradual  physical 
degeneration  of  the  Anglo-Saxon  race  in  America  derives  no 
support  from  this  investigation. f 

Distribution  of  Observations. 
Tables  Nos.  4  to  15,  inclusive,  show  the  distribution  of  the 
observations  on  both  height  and  weight.  For  instance,  from 
Table  No.  4,  it  will  be  seen  that,  of  the  848  boys  of  five  years 
of  age  whose  heights  were  measured,  four  (or  0.47  per  cent, 
of  the  whole  number)  were  between  47  and  48  inches  high, 

*  Op.  cit.,  p.  55. 

t  See  an  article  on  this  subject  by  Rev.  A.  A.  Livermore,  in  the  February  number 
of  the  "  Unitarian  Review  and  Religious  Magazine." 
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190  (or  22.4  per  cent,  of  the  whole  number)  were  between 
41  and  42  inches  high,  etc.  The  distribution  of  observations 
on  both  sides  of  the  average  height  or  weight  may  be  repre- 
sented, according  to  Quetelet,  by  the  binomial  curve.  That 
is,  if  the  individuals  measured  are  sufficiently  numerous,  it 
will  be  found  that  the  number  of  observations  at  each  succes- 
sive inch  (or  pound)  will  first  increase  and  then  diminish  in 
the  same  way  as  the  successive  coefficients  of  (a  -\-  b)^,  as 
determined  by  Newton's  binomial  theorem.  It  will  be  noticed 
that  the  figures  in  the  above-mentioned  tables  do  not  increase 
and  diminish  with  the  regularity  which  a  conformity  with 
this  law  demands  ;  but  it  must  be  borne  in  mind  that  the 
observations  at  each  age  are  comparatively  few  in  number, 
and  that  more  numerous  measurements  or  a  distribution  of 
the  present  observations  in  larger  groups  (e.  g.,  of  two  inches, 
or  of  eight  pounds  each)  would  doubtless  cause  the  appear- 
ance of  a  closer  agreement  with  the  law. 

These  tables  (Nos.  4  to  15)  show  at  a  glance  the  range  of 
variation  in  height  and  weight  at  each  age.  It  will  be  noticed 
that  the  range  gradually  increases  with  age  (except  where  the 
whole  number  of  observations  is  comparatively  small),  while 
the  percentage  of  observations  at  the  average  height  or 
weight,  as  a  rule,  diminishes.  The  most  remarkable  instances 
of  variation  from  the  normal  dimensions  are  those  of  a  boy  five 
years  old,  and  but  thirty  inches  in  height ;  and  of  three  girls, 
14,  16,  and  18  years  of  age,  weighing  upwards  of  two  hundred 
pounds. 

Weight  of  Clothes. 

It  will  be  noticed  that  in  this  investisfation  the  weio^ht  of  the 
children  has  been  given  "in  ordinary  clothes,"  and  no  attempt 
has  been  made  to  ascertain  the  net  weight  by  making  an  allow- 
ance for  the  clothing.  This  course  was  adopted  because  most 
of  the  observations  with  which  comparisons  were  to  be  made 
had  been  taken  in  this  way ;  but  in  order  to  facilitate  a  com- 
parison of  these  records  with  others,  in  which  a  deduction  is 
made  for  the  weight  of  the  clothes,  an  efibrt  has  been  made  to 
determine  the  average  weight  of  the  ordinary  indoor  clothing 
of  children  of  different  ages.  For  this  purpose  317  pupils  of 
both  sexes,  of  various  ages,  and  living  in  several  different 
quarters  of  the  city,  were  requested  by  the  principals  of  their 

39 
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respective  schools  to  ascertain  and  to  report  the  weight  of  the 
garments  worn  at  the  time  the  observations  were  taken. 
From  the  data  thus  collected  at  various  seasons  of  the  year, 
the  following  table  has  been  computed,  showing  in  parallel 
columns,    for   each   age,    the   number   of    observations,    the 

Table  No.  25. 

Showing  Average  Weight  of  Clothes  Worn  by  School  Children. 
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6.45 

8 

41.84 

2.84 

6.79 

6, 

14 

43.61 

3.13 

7.19 

9 

43.9Q 

2.90 

6.61 

7, 

22 

62.79 

3.44 

6.52 

20 

47.82 

3.59 

7.61 

«, 

13 

66.16 

4.06 

7.23 

21 

53.69 

3.51 

6.54 

9, 

12 

69.86 

4.76 

7.95 

17 

61.07 

4.23 

6.93 

10, 

9 

63.26 

5.72 

9.04 

20 

66.45 

4.64 

6.83 

11, 

4 

67.69 

6.69 

9.88 

17 

70.97 

4.88 

6.88 

12, 

11 

78.29 

7.27 

9.29 

16 

82.96 

5.64 

6.80 

13, 

12 

88.19 

7.40 

8.39 

11 

96.88 

6.66 

6.85 

14, 

17 

99.22 

8.09 

8.15 

14 

111.47 

7.64 

6.76 

15, 

10 

103.66 

8.08 

7.80 

13 

107.23 

7.85 

7.32 

16, 

7 

120.30 

9.67 

7.86 

8 

117.16 

8.09 

6.90 

Total,    . 

136 

- 

- 

- 

181 

- 

- 

- 

Average    for 
all  ages,    . 

- 

- 

- 

7.99 

- 

- 

- 

6.81 

average  gross  weight  of  the  pupils,  the  average  weight  of 
the  clothes,  and  the  percentage  weight  of  the  clothes  referred 
to  the  gross  weight  of  the  individual.  From  this  table  it  will 
be  seen  that,  except  in  the  case  of  very  young  children,  both 
the  absolute  and  the  percentage  weight  of  the  clothing  is,  at 
any  given  age,  greater  for  boys  than  for  girls.  The  average 
weight  of  the  clothes  for  all  ages  is,  for  boys,  8  per  cent.,  and 
for  girls,  6.8  per  cent.,  of  the  gross  weight. 

This   estimate   is   considerably   larger  than  that  given  by 
Quetelet,*  whose  allowance  for  clothing  is,  for  boys,  ^^  (5.5 


*  Sur  rHomme,  II.  p.  44. 
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per  cent.),  and  for  girls,  -^-^  (4.17  per  cent.),  of  the  gross 
weight.  This  difference  is,  perhaps,  to  be  in  part  accounted 
for  by  the  fact  that  the  pupils  whose  clothes  were  weighed 
were  probably  rather  better  clothed  than  the  average  children 
of  the  same  age ;  for  it  was,  of  course,  impossible  to  obtain, 
by  the  method  adopted,  any  data  from  the  poorest  classes  of 
the  population,  owing  to  their  lack  of  an  intelligent  interest 
in  the  matter. 

Summary  of  Results. 
The  most  important  results  of  the  foregoing  investigation 
may  be  enumerated  as  follows  : — 

I.  The  growth  of  children  takes  place  in  such  a  way  that 
until  the  age  of  eleven  or  twelve  years,  boys  are  both  taller 
and  heavier  than  girls  of  the  same  age.  At  this  period  of  life 
girls  begin  to  grow  very  rapidly,  and  for  the  next  two  or 
three  years  surpass  boys  of  the  same  age  in  both  height  and 
weight.  Boys  then  acquire  and  retain  a  size  superior  to  that 
of  girls  who  have  now  nearly  completed  their  full  growth. 
This  statement  is  based  upon  observations  on  several  different 
races  and  in  various  conditions  of  life. 

II.  Children  of  American-born  parents  are,  in  this  com- 
munity, taller  and  heavier  than  children  of  foreign-born 
parents,  a  superiority  which  seems  to  depend  partly  on  the 
greater  average  comfort  in  which  such  children  live  and  grow 
up,  and  partly  upon  differences  of  race  or  stock. 

III.  Pupils  of  American  parentage  at  the  public  Latin 
School,  private  Latin  School,  and  Massachusetts  Institute  of 
Technology  are  (apparently  for  similar  reasons)  superior  in 
height  and  weight  to  the  generality  of  boys  of  American 
parentage  attending  the  public  schools. 

IV.  Pupils  of  the  same  selected  schools  are  also  taller 
and  heavier  than  English  boys  of  the  non-laboring  classes 
attending  public  schools  and  universities,  the  superiority  in 
weight  being,  as  a  rule,  more  marked  than  that  in  height. 

V.  The  relation  of  weight  to  height  in  growing  children 
is  such  that  at  heights  below  58  inches,  boys  are  heavier  than 
girls  in  proportion  to  their  stature.  At  heights  above  58 
inches  the  reverse  is  the  case. 
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Conclusion. 
Both  the  number  and  the  value  of  the  conclusions  arrived  at 
in  this  investigation  are  diminished  by  the  lack  of  similar  col- 
lections of  statistics  in  other  communities  with  which  a  com- 
parison may  be  made.  This  being  the  case,  the  following 
brief  enumeration  of  the  points  to  which  the  attention  of  the 
collector  of  vital  statistics  may  profitably  be  directed,  will, 
perhaps,  not  be  considered  out  of  place  : — 

I.  The  influence  of  geographical  and  climatic  conditions 
on  the  size  of  growing  children. — It  has  been  shown  by  the 
researches  of  Dr.  Gould  and  Dr.  Baxter,  that  the  size  of  adult 
native  Americans  is  very  different  in  different  States  of  the 
Union,  and  even  in  different  parts  of  the  same  State.  It 
would  be  interesting  to  determine  by  observations  on  children 
how  early  in  life  this  difference  becomes  apparent. 

II.  The  number  of  generations  necessary  for  the  complete 
development  of  the  influence  of  changed  climatic  conditions  on 
the  rate  of  growth  of  a  given  race. — It  has  already  been  shown 
(see  p.  299)  that  this  influence  apparently  begins  to  be  felt  in 
the  first  generation,  and  it  would  be  of  interest  to  trace  the 
accumulating  effect  through  successive  generations  by  means 
of  inquiries  as  to  the  ancestry  of  the  individuals  measured. 
This  could  most  readily  be  accomplished  in  those  Western 
communities  which  consist  almost  exclusively  of  emigrants 
(and  their  descendants)  from  some  limited  region  of  the  Old 
World. 

III.  The  effect  (if  any  exists)  of  the  season  of  the  year  on 
the  rate  of  growth. — This  would  be  readily  ascertained  by  suc- 
cessive spring  and  autumn  observations  on  growing  children ; 
and  it  is  in  recording  measurements  of  this  sort  that  fathers 
of  families  and  all  others  having  charge  of  children  have  it 
in  their  power  to  contribute  most  eificiently  to  the  solution  of 
anthropometrical  and  ethnological  questions. 

IV.  The  comparative  effect  of  city  and  of  country  life  on 
the  rate  of  growth. — In  investigating  this  subject,  the  effect  of 
climatic  influences  must  be  eliminated  by  restricting  the  com- 
parison to  cities  and  the  adjacent  country,  and  regard  must  be 
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paid  to  the  race  or  stock  and  to  the  social  condition  of  the 
individuals  selected  for  comparison. 

V.  The  relation  hetween  diseases  and  the  rate  of  growth. — 
For  example,  it  would  be  interesting  to  inquire  whether,  in 
the  rapid  growth  which  is  said  to  follow  certain  diseases, 
especially  fevers,  the  height  and  weight  increase  in  their  nor- 
mal ratio ;  whether  this  accelerated  growth  after  the  disease 
is  simply  a  compensation  for  a  retardation  during  the  disease  ; 
whether  abnormally  rapid  growth  causes  a  predisposition  to 
disease,  and  whether  any  connection  can  be  traced  between 
the  rate  of  growth  and  the  frequency  with  which  certain  dis- 
eases of  growing  children  (e.  g.,  chorea)  occur  at  different 
ages. 

VI.  The  effect  of  local  hygienic  conditions  on  the  physique 
of  growing  children. — Since  comfort  and  misery  appear  to  have 
such  a  direct  effect  upon  the  size  of  growing  children,  it  seems 
not  improbable  that  a  systematic  comparative  study  of  the 
physique  of  the  growing  population  in  different  localities  will 
throw  light  upon  the  relative  sanitary  conditions  there  preva- 
lent. 

It  will  thus  be  seen  that  a  wide  field  is  open  for  statistical 
research,  in  which  nearly  every  one  can  do  good  work.  The 
collection  of  physical  data  in  regard  to  the  human  body  has 
been,  in  the  past,  left  almost  exclusively  in  the  hands  of  art- 
ists, who  have  sought  to  establish,  as  guides  for  their  work, 
simple  proportions  between  the  various  dimensions  of  the 
body,  and  of  military  statisticians,  who  have  looked  upon  the 
human  frame  simply  as  a  machine  for  performing  a  soldier's 
work,  and  have  necessarily  confined  their  observations  to 
adult  males.  It  is  to  be  hoped  that  in  the  future  the  hygien- 
ist  and  the  educator  will  recognize,  in  the  physical  measure- 
ments of  growing  children,  a  guide  for  the  application  of 
their  sanitary  regulations  and  a  test  for  the  efficiency  of  their 
systems  of  physical  training. 
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APPENDIX. 


By  the  kindness  of  President  Eunkle  of  the  Massachusetts  Insti- 
tute of  Technology,  the  writer  is  enabled  to  present  formulas  which 
express  the  relation  between  the  weight  and  height  of  growing  chil- 
dren, from  five  to  eighteen  years  of  age,  with  considerable  accuracy.* 

The  figures  of  Tables  Nos.  23  and  24,  showing  the  weights  corre- 
sponding to  each  inch  of  height  in  the  whole  number  of  observations 
were  placed  by  President  Runkle  in  the  hands  of  Professor  Gaetano 
Lanza,  who  kindly  subjected  them  to  a  mathematical  discussion,  and 
reported  on  the  subject  substantially  as  follows  : — 

The  results  of  Di".  Bowditch's  observations  on  the  relation  between  the 
weight  and  height  of  boys  from  42  to  66  inches  inclusive,  are  very  fairly 
represented  by  the  following  empirical  equation  : — 

Let  y  =  weight  in  lbs.,  and  x  =  height  in  inches ;  then 

log.  y  —  0.02007a;  +  0.77724,  or  3/  =  ioo.o2007a;+ 0.77724.  (A) 

The  results  of  the  observations  on  the  relation  between  the  weight  and 
height  of  girls  from  42  to  61  inches  inclusive,  are  represented  with  toler- 
able accuracy  by  the  following  empirical  equation : — 

Let  y  :=  weight  in  lbs.,  and  x  =  height  in  inches  ;  then 

log.  y  =  0.02164a;  +  0.69017,  or  3/=  100-02i64x+o.690i7.  (B) 

The  greatest  difference  between  calculated  and  observed  values  is,  in 
the  case  of  boys,  0.65  lb.,  and  in  that  of  girls,  1.41  lbs.,  with  one  excep- 
tion, where  it  is  3.01  lbs. 

The  equations 

2/ =  0.002428x2-59  .    (A^) 

for  the  boys,  and 

2/  =  0-001277a;2.75  (Bi) 

for  the  girls,  represent  quite  roughly  the  results. 

The  following  table,  embodying  the  results  of  Professor  Lanza's 
discussion,  shows  at  a  glance  the  superior  accuracy  of  the  logarith- 
mic equations  (A)  and  (B),  as  compared  with  the  exponential 
equations  (A^)  and  (B^). 

*  For  older  as  well  as  for  youDger  children,  tlie  formulas  are  obviously  much  less 
accurate. 
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Table  No.  26. 

Showing  the  agreement  between  the  observed  weights  corresponding  to 
each  inch  of  height,  and  those  calculated  by  the  equations  A,  A^, 
JB,  and  B^. 


Boys— Weight  in  Pounds. 

Girls— Weight  i> 

Pounds. 

> 

u 

CAliCDIiATED. 

Id 
> 

CALCULATED. 

0 

a 

s 

a 
o 

3- 

a 
_o 

u 

m 

a 
.2 

o 

P 

& 

d 

o 

>> 

1 

5 
O 

>. 

R 

3 

1 

42,        . 

41.77 

41.71 

+0.06 

38.84 

+2.93 

40.89 

39.72 

+1.17 

37.16 

+3.73 

43, 

43.60 

43.68 

—0.08 

41.28 

+2.32 

42.62 

41.75 

+0.87 

39.65 

+2.97 

44,        . 

45.63 

45.74 

—0.11 

43.82 

+1.81 

44.53 

43.89 

+0.64 

42.23 

+2.30 

45,       . 

47.58 

47.91 

—0.36 

46.44 

+1.11 

46.45 

46.13 

+0.32 

44.92 

+1.53 

46,       . 

49.65 

50.17 

—0.52 

49.16 

+0.49 

48.51 

48.49 

+0.02 

47.72 

+0.79 

47,       . 

52.07 

52.55 

—0.48 

51.98 

+0.09 

50.71 

50.96 

—0.25 

50.63 

+0.08 

48, 

54.57 

55.03 

—0.46 

54.89 

—0.32 

53.19 

53.57 

—0.38 

53.65 

—0.46 

49,       . 

57.31 

57.63 

—0.32 

57.90 

—0.59 

56.06 

56.30 

—0.24 

56.78 

—0.71 

50,       . 

60.20 

60.35 

—0.15 

61.01 

—0.81 

58.75 

59.18 

—0.43 

60.02 

—1.27 

51,       . 

63.23 

63.21 

+0.02 

64.22 

—0.99 

61.39 

62.20 

—0.81 

63.38 

—1.99 

52,       . 

66.27 

66.20 

+0.07 

67.53 

—1.26 

64.36 

65.38 

—1.02 

66.86 

—2.50 

53,       . 

69.20 

69.34 

—0,14 

70.95 

—1.75 

67.54 

68.72 

-1.18 

70.46 

—2.92 

54,       - 

72.73 

72.61 

+0.12 

74.47 

—1.74 

71.01 

72.23 

—1.22 

74.17 

—3.16 

55,        . 

76.44 

76.05 

+0.39 

78.09 

—1.65 

74.90 

75.92 

—1.02 

78.01 

-3.11 

56,       . 

80.24 

79.65 

+0.59 

81.83 

—1.59 

78.82 

79.80 

—0.98 

81.97 

—3.15 

57,       . 

84.04 

83.41 

+0.63 

85.66 

—1.22 

83.38 

83.88 

—0.50 

86.06 

—2.68 

58,       . 

87.86 

87.36 

+0.50 

89.61 

—1.75 

87.92 

88.16 

-0.24 

90.28 

—2.56 

59,        . 

91.58 

91.48 

+0.10 

93.67 

—2.09 

93.29 

92.67 

+0.62 

94.62 

—1.33 

60,      '. 

95.51 

95.82 

—0.31 

97.83 

—2.32 

98.81 

97.40 

+1.41 

99.10 

—0.29 

61,       . 

100.54 

100.35 

+0.19 

102.11 

—1.57 

105.39 

102.38 

+8.01 

103.70 

+1.69 

€2,       . 

105.63 

105.09 

+0.54 

106.50 

—0.87 

- 

- 

- 

- 

- 

€3,       . 

110.71 

110.05 

+0.65 

111.01 

—0.30 

- 

- 

- 

- 

- 

64,       . 

115.86 

115.27 

+0.59 

115.63 

+0.23 

- 

- 

- 

- 

- 

65,       . 

121.01 

120.72 

+0.29 

120.37 

+0.64 

- 

- 

- 

- 

- 

66,        . 

126.61 

126.43 

+0.18 

125.23 

+1.38 

- 

- 

-     ' 

- 

- 

312 


STATE  BOARD  OF  HEALTH. 


[Jan. 


EH 

w 
o 

3 
W 

W 
> 


EH 

m 

■< 

s 
< 

1 
1 

C 

o 

,-1  t>  T-H  t^  CO  -rfH  ^  O  Oi  O     CO 

t^otoooooocoo    i>- 
Oi— i'-H(M(M!:o<:o-*i-*'0     »0 
T-Hi— ii-Hi-HT-ii— Ii-hi-HtHt-h      t-H 

€ 

VO"OCO  mo  triroro  onoo      m 

fq    CO  "J^  t^  On  i-H   ro  li^vo   O^     '-' 
•^ -^  ■^  ■^  "^  "^  "^  "TJ^  "^    "O 

£1 
O 

"S 
1 

w 

CO 

l-l 

a 

c 
a> 

lOi— lOOCMCOT-HOiCOOiOCOOO     (M 

lO'-H'OT-iiO'-H^OJ-^OiiOCO     00 
O  --I  T-H  (M  (»  CO  CO  CO  -^  '^  iCi  CO      CO 
t-Hi-Hi-ItHi-Ii— Ii-h.-Ht-it-Hi-I.-(      i-H 

a 

0\^'-hMcOI>.ONOOOU^ON     o 

u-i  t-x^o  t^  "^  >Ji  1- 00  r^oo  i-H  o     N 

tH    ro  "-,  l:^  Om-h   ro  -^vo  00   i-i   tJ-    MD 

09 

.Q 
O 
<w 
O 

d 

COCO(M0OCOi— l00l^CO-*iCi— icOkC 

eoococouot^-^cicocoiococM 
coiO'Oio'O'OkO-^-^coi— 1 

CO 

S5 

s 

S 

1 

0'O^CO(MCOG<It>.t^T-ia5io-<*'0 

cocMt-CMir^Cot^T-it^ioaieooOCi 

Or-li— ICMOlCOCO-rfH-^lOOCOCOCO 

1 

M 

•5to  >-no  om-  woo  rN.00  VO  00  ONvo 

t>si-HMi-HONOr^'-HOON>J^Nt^ 

M    rd-VO  OO    O    N    ^  u-,00    w    N    U^VO  -O 

'^•*'=t^"MJM^i^  "^vo  VO  VO  VO  VO 

J3 

o 

o 
1 

T-HCMOSt^i— lOOCOrHCOCOCMCOkO 

o-<#coooocoiot^ajGO-*ico(M<» 

<MCOCO-*COCOCOCOCOCOCO<Ni-( 

CO 

CO 

AGE  AT  LAST 

^  1 

Five, 
Six,  . 
Seven, 
Eight, 
Nine, 
Ten,. 
Eleven,     . 
Twelve,    . 
Thirteen, . 
Fourteen, . 
Fifteen,     . 
Sixteen,    . 
Seventeen, 
Eighteen, . 

1877.1 


GROWTH  OF  CHILDREN. 


313 


!» 

H 

,^ 

w 

"^ 

xt, 

iS> 

w 

ffi 

i^ 

^ 

o 

o 

^ 

< 

■O. 

« 

1 

w 

1 

> 

■■^v 

< 

t 
o 
en 

1 

■iD  1-1  CM  CO  C^l  CO  -*  O  CO  t-l  CM  T— 1  O  CO 

lOr-itO'— I'^O'— '"OOlOCMOOiCll^Ol 
O"— It— iC^lCNCOCO^-^iQiO'USCOCO 

r^  vr>  T^vo    OnOO    fOi-H    tiOO    O    O^vO 
"^  tv  tv.  r^^  vo   roi-H    MOO   coo   i-iVO 

1-H    rou-^t-^Cr\i-i    ro>J^tv(3NN   ir^^O  VO 

o 

o 
d 

OOCOOSi— lt-^C0C0C0OC0C001(>l-# 

^lo— ^ooco^ooiLOixJOcoioaioo 

COCMTfH^^COCMCMi-ia>COCQi— 1 

7-< 

co" 

a 
o 

!5 

w 

H 

o 

O 

a 
O 

i 
1 

>C>OiOOuOi— i-^OS-^OCOCM 
Or- i^OjiMCOCOCO^iOiOtO 

i3 
1— t 

O    '^  O    O    (3N  C^    i-<    C3n^    O  00  CO 
T^MD  VO   to  rDVO  00  CiO   !>,  "^  rJ-00 

i-<   rn  1J-,  !>,  OM-i    (^   -^vo    (3M-I   rn 

IK 

o 

O 
6 

1005CO'X50lOCO^H'*l>.i— lt>. 

c^aii-icocooaiOOOTtiiocM 

T-l  i-l  i-l  T-i          rH 

1—1 

o 

1—1 

5 

a 

3 

COlO^-lt^T-lr-(TJ^COOC^JCO           TtH 

O^'-i'— i(MC0C0C0TtiiO"O         CO 
rHr-li— lT-lrHrHT-(r-li— iT-lrH          i-( 

1 

a 

OO   O  ioro»J-i>-i   N  u-iO   TfvO         u^ 

o^J~l^ll-lOo^l(3^lJ^^^l-lO       r^ 

o 

o 
1 

CO^I>.-rtlI>.u;:).-ICOCO00'Xit^t^<M 
-*t>GOCOCOI>-05l>.iOCOCM 

qq" 

o 
H 

;,:.•■  a"  ■„ 

^-  o  S  2^  ri  c  ^  S^ 

40 


314 


STATE  BOARD  OF  HEALTH. 


EH 

w 

M 

o 
<i 
w 

!> 
o1 


3^ 

<!  H 

o  pa 

■"1 


cqicjiO'O'O'O'O-^-^cot-i 


N    M   -vt-  "*  OnVO   rOOO    N    N  00  VO   t>»  1>» 

>-i   i-ri  Os  ■=!-  OnvO   N    Onoo    0^  O    rOOO   N 
^  -^  '^  u-i  unvO  t^  t>.00   OM-i    N    N   CO 


1— ((MO5t^i-iOO«0rH^(MtM00»O 

o-*coocoi:r)iot--aioo-*cooico 
(Mcoco^^ticocococoeocococMi-H 


a;  a 


1>   Q  i^ 


1877.] 


GROWTH  OF  CHILDREN. 


315 


■ri 


w 

<1 


O 

o 

S 

a 

CO^G^l-^GO^OCOCOTflOilOCTJOOT-l 

-a 

c 

g 
Ph 

O   1-t   o   Cr>  N   ro  i-i   O\oo   Om-h   o   "sh  >-n 
•^  'sh  •^  u^  u-ivo  r^  t^oo  On  o  M  N  m 

o 

■s 

1 

cocooii-'t^cocoeooGO^OieMTH 

°D  <^'=^^'*  °^<^'^'-'„'^  CO  CO  rH 
T-Hi— (i— li— It— li— iTHrH 

C5 
CO 

M 

a 

!a 
W 

H 
O 

pq 
o 

o 

i 

o 

s 

rHCNG^JCNCMC^COCOCO-^-^io 

•a 

3 

1>^  m  O    M   rv.VO   HH    C7\  N    N    M    N 
O    O    N    NiJ^Oii    rot^t^M    ro 

O   u^OO   rOOO   UM^  u^  -^  N    i-H    O 
rh  <^ '^  UMi^vO  VO  txOO   ON  O    C^ 

5 
o 

o 
d 

iooseo«ooiocor-i-rtHt^i— It--. 

t>01i-lCOC00050CO-^iOC^ 

l-H  l-H  I-(  1— 1           T-H 

1— 1 
CO 

o, 

r-l 

m 

a 

■a 

3 

Oii-lOliKieOO-^-rti^tMO         03 

coooio-^occcooi— ICO      o 

COO<M^C0057-H-THCOoioO          CO 
T-H  <M  <M  (M  (N  CM  CO  CO  CO -rt<  Tji         lO 

■a 
a 

3 

rr^  O    M    On  M    On  O   t^CX)  00   >J^       NO 

O-^0NN00roON>J^rOMt^         ro 
■^  T^  •^  u-i  u-iVO  NO   t^OO    On  O          M 

O 

o 
d 

0O'-lt>--*t~iO'-ICOCO00COt^t^CM 
"^t^COCOOOC-OiOiOCOCM 

E-i      . 

O 

Five, 
Six,  . 
Seven, 
Eight,       . 
Nine, 
Ten, . 
Eleven,     . 
Twelve,   . 
Thirteen, . 
Fourteen, . 
Fifteen,     . 
Sixteen,   . 
Seventeen, 
Eighteen,. 

316 


STATE  BOARD  OF  HEALTH. 


[Jan. 


o 


'S 

H 

■h? 

K 

^ 

s 

<» 

w 

r 

^ 
^ 

« 

<^ 

ji 

w 

"^ 

H 

>■ 

CS5 

<1 

EH 

M 
Hi 

1 

!zi 

i 

1 

c 
ai 
O 

(MtOOTj^OlOiOJiOOOO      O 

lOoi^ocoojtooiaDT— 1    o 

T— iT-li— It— It-HtHi— li— li— It— (       T— 1 

i 
•g 

HH 

N0OONOt^t-^>-Hi-ii-HT:f-     t^ 
Tf  11  VO   -^  t^  1-1   >J^  OOO   ■^     O 

i-t    ro  »J1  t^CO    1-1    fO  '^  t-^  0\     1-1 

O 
o 

1 

Oii:OCOO5C0^<©CO00COi-HO5 
GVi'*iOiO^iOC0G<<(MC^T-l 

CO 
5^ 

a 
1 

^  C5  ^  "^  (M  i-H  05  00  CO  O  lO  i-H      lO 

-*  OS  iCi  O  O  O -*  O  CO '-<  CO  iCi      t^ 
OOi— iG^fMcOCO^JHrfiOiOiO     »0 

a) 
,g 

c 

COOMJ-iOM^OrDii'^t^t^iJ^     O 
w    M    ^  CO  N    C^    1-H    ^MD  ^    "^  O       O 

i-Hr<^urit-^OM-ifO>-<->t^OOi-i       C^ 

O 

6 

S5 

COiO^COiX)O5Ob-00G^iO0500CO 
C005  01C0i-il---*Ot-0i0i-*i-l 
(MCO-*-*-^COCOCOC^.-l 

CO 

co" 

< 

< 

1 

eoost^i— ioioco<MOJC^05t^-^io 

i0OCC>(M'^i-H«0»C'*0iC0iCCC>f^t^ 
O'-it-iCNC^COCO'+l-^iOiOiOiOiO 

"i 

t>>MD   Th  t^  1-1  00    OVO   "^  M    ON  N    OM-< 

1-1    m  u-iOO    OM-    CO  t-^00    O    1-1    1-1    1-1    N 

o 

"3 
o 

t^COCOGOCOCOOOlt^OlOQOGOCO 
G^CO-*iOOl»C0050005lO:0«OrH 
T-l<MCOCOCOCOG^COCO(MC>4(M.-lT-H 

I— 1 

GO 

CO 

m 

o 
H 

Five, 
Six,  , 
Seven, 
Eight, 
Nine, 
Ten,. 
Eleven,     . 
Twelve,    . 
Thirteen,  . 
Fourteen, . 
Fifteen,     . 
Sixteen,    . 
Seventeen, 
Eighteen, . 

1877.] 


GROWTH  OF  CHILDREN. 


317 


H 

w 
2 

ixi 
i 


EH 

1-1 
O 

s 

C5<-J«005rH^t*C5t^«0(M'*(MeO 

"^O^OOiOOiO'-Ht^CMiOcot^t^ 
0>-ii-i(>5(>jcOCO-*-rt(io»0'0'OiO 

c 

M 

(^^    ro  "-o  lA  ro  ro  '^00    i-h    On  >-i   >j^  On  0\ 

i-i   m  u^  t^  Onm   m  iJ^OO    ONi-i    i-<   h-i   1-1 

5 
o 

o 

1 

oooosci'^GOsoeocot^ioioco'O 

rH  T-TT-Ti-r 

o 

o" 
1—1 

i 
1 

w 
o 
M 

P4 

o 

•A 
O 

1 

1 

»OOGOO"^'0<M05?OCOl>CS5 

■*ocoi— i>0C2Oi— itoc^i-^r^ 

1 

"^  N   ii    ro  t^OO   ro  OM-i  ir^  CO  t^ 
i-i   rooo  VO   ro  0\MD  00  t^  M   OM-i 

-' 

M   fOTH-^ONO    rouM^O    O   N 

J2 

o 

d 
'A 

t^0iOi-l05i-HC0Q0«3'O^C^ 
1— 1  t— I          I-H 

<3J 

15 

■1 

o 

,-1  ^  o  t^  o  oj  ai  o  00  t^      05 

lOOi-*05»OOOCOa5COCO          rn 

oor-iT-i<M(Meoco-*-*       lo 

rHr-lrHi-Hi-lT-li— ItHt-Ii— 1          i-l 

OOM-lU^O"ONf<^N"^       i-i 
Tt  O    ON  M    M   t^VO   tv.00   u-i       00 

w   rT^t>.0\d   N   '^  t-^00         ON 
■^ -vf  "^ -^  •^  lil  IT)  u-)  u-i  ir^        \r\ 

J2 
O 

o 
d 

O  pq 

3 

o 
H 

Five, 

Six,  . 
Seven, 
Eight,       . 
Nine, 
Ten,. 
Eleven,     . 
Twelve,    . 
Thirteen,  . 
Fourteen, . 
Fifteen,     . 
Sixteen,    . 
Seventeen, 
Eighteen, . 

318 


STATE  BOARD  OF  HEALTH. 


[Jan. 


i^  .a 


r 

<M 

r*\ 

M 

M 

"^ 

w 

Cft 

^ 

s 

1^ 

E^ 

H 

t> 

1 

< 

O 

EH 

M 
Ph 

to 

HH 

A 

a 
<l 
la 

-»! 
U 

a 
s 

to 
o 

3 

^iO-'^iCMr^ccicooooco       co 

QOOSrHOO-^t^OCOOO-*           3 

T-H  rn  C-J  <M  (M  (M  CO  CO  CO  ^         -^ 

4 
s 

o 
Ph 

ON  N  00   t^'O  !>.  N  "^  On  fO        w 
u-i  O    M   i-H  vo   i-H    O  moo  00         "^ 

OrOt^i-i'^'-'OO'^"^!^        0\ 
^  -^  ^  lr^  iriMD  vO  t^oo   Os        O 

O 
1 

oieoeocicO'— i^cococo»-ias 

G^TtlU3iOHtliCCO(MCN(Mi-l 

00 

T-H 

5 
S 

HH 

1 
to 

t^Oii-Hcoiot-o-^cocoioo505 

rHT-l<MC<(C<(C<)C0C0C0^'*'*O 

■a 

o 
Ph 

CO  I-H   Tj-  O  ^    0\  fO  IJ^VO  vO  VO  vo       N 
VO    N  ^  00   ^.  iJ^OO    1-1    t-^  ro  -=t  >J^    00 

On  ro  t~^  i-i  VO   >-h   t-^vO   u-,\o    O  CO      "^ 
CO  ^  ^  u^  u^vo  VO  t^OO    OvO    O      w 

O 

■s 

1 

tOiOOcoeOOiOt^COC^iOCJ^OOCO 
<MCO-*^-*COCOCO(Mi-l 

CO 
CM 

CO 

CO 

< 

o 

a 

a 

a 

a 

bo 
o 

S 

ooot^O'-HOcoaicoiOr-icMiO'O 

00051— I^C^OSrHCOi— luOOlT— l(MCN 
,-lrHCMCqC^(MCOCO-*H;t<'*iOiOiCi 

■a 

3 
o 

Ph 

N    1-H    N    CO  M    ONVO    LOOO    N    N    r^  -^  O 
0000   O    ONU^O   C^    rOi-i   rO'sl-  OnOO  00 

0\  roCO    Nr^^Oi-H>-HO00M"^iJ^ 
rO  "Tj- -^  u^  u-i^o   t^oo    On  O    O    I-H   1-H   i-H 

O 

d 

t-..tOiX)OOCOCOOCit>-OiOCOQOCO 
CMCO^COCMCOOiOOCiiOCOCOT-H 
T-HCMCOCOCOCOCNCOCOCMtMCMrHT-H 

1—1 

CO 

CO 

CO 

AGE  AT  LAST 

3 

3 

o 
H 

Five, 
Six,  . 
Seven, 
Eight, 
Nine, 
Ten, . 
Eleven,     . 
Twelve,    . 
Thirteen,  . 
Fourteen, . 
Fifteen,     . 
Sixteen,    . 
Seventeen, 
Eighteen, . 

1877.] 


GROWTH  OF  CHILDREN. 


319 


•to  •(-! 


^^l 

S 

« 

H 

!^ 

n 

a 

o 

''1 

w 

c^ 

^ 

g 

w 

^-l 

t> 

1 

<) 

'■I 

H 
PS 

< 

o 

Eh 

a 

■a 

C 

B 
O 

Ph 

VOOOVO   ■^t^iA-^i-t  u-i  moo   CO  rovO 
VO   N   '^  O    O   rOOO   rOMD   '^  O   O   "^  i-h 

cjsror^N  r^Noooooooovo  n  lAiA 

m  ■^  •^  u^  u-ivo  VO   t^OO    On  O   w   M    M 

M    ht    hi    h-i 

o 

"S 

d 
!2i 

OQOOSOlTfiCOCOCOCOt^iOiOCOiO 
1— 1  I— (  1— 1  1— ( 

o 
o 

I-H 

s5 

i3 
o 
15 

« 

H 
O 

PQ 

§ 

O 

a 

2 

U 

C<IOIOi050tOOCOOQOOOi:0 
-i-Hi-HCN-C^lCNOJCOCOCOTtl-^iQ 

'a 
c 
a 
o 
Pi 

tJ^vO  >0  mvo  00  00   "iitoo   ro  ro  ■* 
O    N    M   ■^ONOM-vN    rot^u-vCTN 

On  rovo   M   u-i  O    ON  tv  NO  00   "^  i-i 
ro  ^  ^  LA  u-,NO  NO  t^OO    ON  O   w 

M     l-H 

o 

o 
6 

lOQO^t^coeMoooicsitooor^ 
t-osOrHOii-Hoocooio-Tticq 

tH  i-H          1-1 

CI 

15 

a 

1 

2 

ocooiasorHcoiocico      oo 

coaioc<»<a5r^o-*ooo       »o 
T-ii— loicNitMGNicoeoco^       -* 

■a 
c 

fOOO  NO    O  t-^  rONO  NO   M   i-H        NO 
t^NO   N  NO   CDOO   i-<^  O  00    On        w 

On  M  NO    O   r^  On  t--,NO   u^OO          i-h 
ro  "=*■  •^  ij^  u^  u^NO  tvOO  00         O 

O 
o 

1 

CO 

OS 

■J 
"o 
H 

Five, 
Six,  . 
Seven, 
Eight,       . 
Nine, 
Ten, . 
Eleven,     . 
Twelve,    . 
Thirteen,  . 
Fourteen, . 
Fifteen,     . 
Sixteen,    . 
Seventeen, 
Eighteen, . 

320 


STATE  BOARD  OF  HEALTH. 


[Jan. 


-2    g 
e    O 


•< 

W 
1 
g 

o 

«I1 

p< 

■o 
a 
a 
0 

a 

05  CM  t~~  T— 1  0  lO  >— 1  r^  CO  0     "*i 
aioo^TH(Mcoco-*io    t>. 

03 

u 
o 
a 
1— ( 

"3 
s 

-5 

'S 

a 
a 
0 

^lOOOi-HOt^tMcOt^ 
C^'^COrtlt^'OiO'OO 

T-l 

1 
a 

1-1  (M  rH  rH"(M  t-H  T-l  1— 1  (M 

S3 
p< 

3 
a 

§ 

34 

J3 

a 

CO  ^  c^  ^  01  0  0  1-1  iH  00  lo  T-l    ^ 

OSOOi— li-i<MCOCO-^iOtCit^      03 
l-ll— ll— ll— 11— ll— (1— ll— It— ll-ll-l     1—1 

03 

£ 

o 

c 
■3 
S 

3 

■3 

5 
0 
p. 

CMiO(MOt>-iHO-*iOC<lt^ 
OStOCNCOOCOi— li— icoo-o 

COCOiO-*tO-^M5t^OOOi-l 

1-1  1-1 

4: 
a 

iOt^i-li-lrHCOCqCOCOt>.'* 

i-iooi-icooioc-coi— i(Mcr> 

(MrHCMi-IIMi— li-li-IOq(N<N 

2 

< 

(2. 

a 
a 
0 

CM 

_a 

t^C0OOt^«5Oi-lt->0Oi0'-i00 

00(Nt^coO5t>.-Tticoi— i(>acocO'*co 

OlOOi— ii-lG<ICO^iO«3t^COC205 

«3 

2 
3 

c 

M 

s 
c 
a 
<1 

1 

a 
a 
0 

Pi 

'#cocD^>ot-<:oxti<Mcoeoioo5 
oscoas'O^t^-^^O'Ooooaj 

CO-^-^iOCOiOt^OOi-li-iCNiOCO 

1-1 1-1  1—1 

1 

a 

CDi-l>OCOC<10t>C^i-ICOCMi-lt^ 

COi— lOOi— lOOC^COOJOOi^l^'* 

(MC^i-li-IG^T-li-IOJCNi-IG^ 

* 

Five, 

Six,  . 

Seven, 

Eight, 

Nine, 

Ten,. 

Eleven, 

Twelve, 

Thirteen, 

Fourteen, 

Fifteen, 

Sixteen, 

Seventeen 

Eighteen, 

1877.] 


GROWTH  OF  CHILDEEN. 


321 


^  a 


OlOOi— It— iG^coeOTtHiOb-000105 


•<d^C0rJ^^^t0•rt^«0t>O(^^C0<l0^0 


(MTHG<)i-li-liHi-l(MCN<rq(MT-( 


CO 

o 


t^i— it~>.05iOOOeO!MT-ii:cico 

C500'— ii-l<M(MCO-*iOCOQO 


->*ICOiOiQ5O<M00O50O00OS 


a  .s 


O  CO  lO  CO  (M  00  lO  GO  t^  O  (N         (M 

ooi-HQoeMcjjThocot-t^co      ic 

a500rHT-l(?clCOCOTtllOt>  05 


eOiOCOiOiOiOCDOOOSTH 


(MiOOO<MCOi-HeOuO-^<M 
■^t^OOt^CCO-tOi— I"*i35 


CNT-lT-HiH<MrHi-l(M(NCN 


o  S  <o  ^  a  ^  o 


(33     „a).a'yj-b-<DtjaaJj3aj,t5 


41 


322 


STATE  BOAKD  OF  HEALTH. 


[Jan. 


o 
o 

O 

CO 

o 
'^ 


.554 


0^ 

i  . 


.2 

d 
o 


o 

1^ 


w  -a 


o  CO  ^  oi  o  ":> -r-i  t^  CO  ic    so 

00CS5C0t^CNO5t--iOC0^      04 
050500'— li—(CNCO-*CO      i>. 


(M  -^  CO  CO  CO  CO  CO  • 


W  -S 


Cq  00  00  CO  (M  CO  CO  ■<#  t^  Ttl  1-1  QO     O 

coo5^o>ioot^r^oO'— icDt^    t^ 

OSOlOOr-iCNG^COTjHCOCOt^      00 


C0t1H^-<*->*C0Q005O-*00 


OI<NT-lr-li-li-HC<l(N(M 


M    s 


n-a 


OCO»Oi-l05t^COCOCNeOCOOC5t^ 
C00-*0»OCOOCN«OCOCOCOCOCO 

O5OOrHi-l(MC0^lOC0t^Q00000 


05i-l.-H05t^lr^05CO'*OlCf^^ 
05CMCr5>OlOr-IOOOT-(T-liOGlOO 

C0'*-^'*COCOr-IO5O5Q0-^C^      f 

05cocOTHt^'— |^^05t^t^co^^<7<^ 

T-HGMr-llCi-HOCOlO'OOCOC^O 
<N(M(Mr-l(M(MCOi-lT-lT-l 

-  J-     *     "   fl    -- 

^^  O   O  O   rt'  c   «   « 


1877.] 


GEOWTH  OF  CHILDEEN. 


323 


o 

o 


fid 

m 


!> 
£ 

^ 


I 


I 
t 

s 

o 


<o 

a 

1 

o 
O 


o 


o 


o 

& 

M 

^ 

g 

H 

p. 

II 

r 

iX)a>-^05iOi-icoo<M-<*«Oi-icoio 

03a500r-i(>^(M'*u::>iy3000COQO 

a} 

1 

■3 
la 

(?qCOOOC00005t^^CO>CiOOb- 
cOi-iiOO<M^^COt^':OC5»Oco 

eo '^  ■*  lO  »o  «o  05  o  05 1>  Id  CO    1 

Is 
w  a 

CD  t^  CO  Oi  t~- 00  ?0  OO  CO  CO  C5  CO  CO 
OrHOt^050'*CMI>.r-l'*COO 

(NIMC^Ii-lT-HG^lCNC^IrHr-l 

i 
1 

a 

O 

M 
O 

o 

S3 

li 

1 

l>.0OC<lTHCOI^j-HG<lt^i— i(MO 

"=tio5coocoa50ooo5'*coo 

OOJOr-lTH^COCO-^COt^CO 
T-lr-lT-(T-liHTHi-lTHr-lTH 

s 

2 

1 

1 
a 

a 
< 

»  s. 

l-HOOiT-IC<IOCO'5tl>OOr-l 

OJOtHiOOOO^tHCOOO'* 
^COCOCO»O0Ot^O5(MCOCO 

1—1 

II 

0OOi(?^^i-liCCOC<)^0O-* 
TH-*GOt»COCO<MQO-<*t»<M 

(?^  rH  Cq  rH  r-H  (?«  (M  rH  (?q          i-l 

i 

O 

(2 

05  O  O  CO  CO  00 -<*<  CO -*  00         1-1 
lO  Oi  CO  t^  CO  C^  00  05  00  1-1         05 
C31  05  O  O  1-1  T-H  CM  CO  ^  lO          CO 

*  tH  1-H  lH  tH  1-H  rH  T-l  tH          t-I 

i 
i 

a 

M 
'3 

3 

1 

li 

■ooo'^b'cocoocooj 
a>iocot*^i>kOi>o 

(MeO'*co(Mt>a0O5co 

II 

05G<i-^»ccocoiH05eo 

COOO<MO'OCOi-lOt- 
rHTH(MC<lT-li-l(MeO 

* 

O 
0 

;  ;  •   •  a   - 

Table  No.  4. — Shoioing  Heights  of  Boston  School  Boys.     Wliole  Number  of  Observations,  Irrespective  of  Nationality. 
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INCHES. 
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0  Ybs. 

7  Yes. 
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9  Yes. 
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1.11 

.55 

.07 

.07 

7 

18 

60 

106 

202 

270 

270 

251 

126 

71 

24 

10 

2 

1 

.14 

.43 

1.27 

4.23 

7.40 

14.24 

19.03 

19.03 

17.69 

8.88 

6.00 

1.69 

.70 

.14 

.07 

2 

1 

9 

6 

24 

66 

123 

197 

274 

303 

225 

150 

71 

32 

2 

3 

2 

1 
1 

.13 

.07 

.61 

.40 

1.62 

3.71 

8.31 

13.30 

18.50 

20.46 

15.20 

10.13 

4.79 

2.16 

.13 

.20 

.13 

.07 
.07 

1 

2 

1 
4 
7 

24 

61 

113 

186 

252 

289 

219 

163 

73 

27 

8 

3 

1 

1 

1 

1 

.07 

.14 

.07 

.27 

.49 

1.66 

4.24 

7.86 

12.94 

17.54 

20.11 

15.24 

11.34 

5.08 

1.89 

.66 

.21 

.07 

.07 

.07 

.07 

1 

2 

4 

13 

38 

61 

115 

162 

226 

219 

208 

176 

79 

41 

12 

3 

3 

.07 

.16 

.29 

.95 

2.78 

4.47 

8.44 

11.89 

16.58 

16.07 

16.26 

12.91 

5.80 

.  3.01 

.88 

.22 

.22 

2 
1 
1 
6 
12 
23 

41 

96 

166 

187 

204 

192 

163 

119 

50 

25 

6 

8 

2 

.15 

.08 

.08 

.39 

.92 

1.78 

3.17 

7.42 

12.06 

14.46 

16.77 

14.85 

12.61 

9.20 

3.87 

1.97 

.46 

.62 

.16 

I 

1 

1 
1 

4 

9 

10 

31 

49 

77 

106 

162 

198 

189 

176 

111 

73 

31 

13 

7 

3 

1 

- 

.08 

.08 

.08 

.32 

.72 

.50 

2.47 

3.91 

6.15 

8.46 

12.93 

16.80 

15.08 

14.04 

8.86 

5.82 

2.47 

1.03 

.55 

.23 

.08 

1 

6 

10 
11 
19 
37 
59 
67 
106 
125 
134 
192 
141 
102 
79 
32 
18 
12 
4 
2 
2 

.09 

.43 

.17 

.86 

.95 

1.64 

3.19 

6.08 

5.78 

9.11 

10.78 

11.56 

16.55 

12.15 

8.79 

6.81 

2.76 

1.55 

1.03 

.34 

.17 

.17 

1 

6 
6 
17 
12 
31 
46 
49 
68 
75 
101 
105 
127 
95 
62 
47 
34 
11 
7 
4 
3 

1 

.11 

.66 

.66 

1.87 

1.32 

3.41 

6.06 

5.39 

7.48 

8.25 

11.12 

11..56 

13.98 

■  10.46 

6.82 

5.17 

3.74 

1.21 

.77 

.44 

.33 

.U 

•    _1 

2 
3 
6 
18 
29 
37 
62 
57 
62 
67 
58 
72 
66 
36 
22 
16 
11 
9 
2 
1 

.16 

.31 
.47 
.79 

2.83 
4.66 
6.81 
9.75 
8.96 
9.76 
10.51 
9.12 
11.32 
10.38 
5.66 
3.46 
2.52 
1.73 
1.42 
.31 
.16 

1 
1 

3 
11 
14 
17 
47 
53 
60 
44 
41 
26 
19 
11 
13 
4 
2 
2 

.28 

.28 

.84 

3.06 

3.90 

4.73 

13.09 

14.76 

13.93 

12.26 

11.42 

7.24 

5.29 

3.06 

3.62 

1.11 

.56 

.56 

1 
1 

3 
4 
10 
13 
25 
20 
24 
33 
17 
17 
12 
4 
3 
3 
1 

1 

.52 
.52 
1.56 
2.08 
5.21 
6.77 
13.02 
10.42 
12.60 
17.19 
8.86 
8.85 
6.25 
2.08 
1.56 
1..56 
.52 

.52 

3 
6 
6 
11 

14 
14 
13 
9 
5 
2 
1 
1 

3.67 
7.14 

5.95 
13.09 
16.66 
16.66 
15.47 
10.74 
5.95 
2.38 
1.19 
1.19 

.    74 
.     73 
.    72 
.     71 
.     70 
.    69 
.     68 
.     67 
.     66 
.     65 
.     64 
.     63 
.     62 
.     61 
.     60 
.  .69 
.    68 
.    57 
.     66 
.     66 
.    64 
.    63 
.    62 
.    61 
.     60 
.     49 
.     48 
.     47 
.     46 
.     45 
.     44 
.     43 
.     42 
.     41 
.     40 
.     39 
.     38 
.    37 
.    36 
.    35 
.     34 
.    33 
.    32 
.    31 
.    30 

Tot 

lis,  . 

848 

1,258 

1,419 

1,481 

1,437 

1,363 

1,293 

1,253 

1,160 

908 

636 

359 

192 

84 

-Table  No. 

5. — Showing  Heights 

of  Boston  School  Boys  of  American  Parentage. 

AGEATLA ST    BIRTHDAY.                                                                                                                                                                                                                                               1 

INCHES. 

5  Yks. 

6  YE3. 

7  Yks. 

8  Yas. 

9  YES. 

10  Yks. 

11  Yks. 

1»  Yks. 

13  Yks. 

14  Yks. 

15  Yks.          1 

10  Yks. 

17  Yits.           1 

18  Yks.         1 

So. 

Per  cent. 

Ko. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

1 
Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

74, 

73, 

72, 

71, 

70, 

69, 

68, 

67, 

66, 

65, 

64, 

63, 

62, 

61, 

60, 

69, 

68, 

57, 

56, 

55, 

64, 

53, 

52, 

61, 

50, 

49,     . 

48,  ■ 

47,     . 

46,     . 

45,     . 

44,     . 

43,      . 

42,     . 

41,     . 

40,     . 

39,     . 

38,     . 

37,     . 

36,     . 

35,     . 

34,     . 

2 

1 

6 
18 
29 
37 
46 
33 
12 
9 
4 
3 
1 

.99 

.44 

2.99 

8.96 

14.43 

18.41 

22.89 

16.42 

5.97 

4.43 

1.99 

1.44 

.44 

1 

2 
8 
16 
85 
49 
60 
79 
54 
23 
14 
1 

.29 
.68 

2.34 
4.67 
10.23 
14.33 
17.54 
23.10 
16.79 
6.73 
4.09 
.29 

1 

4 

7 

22 

37 

67 

73 

66 

52 

18 

17 

2 

1 

1 

1 

.27 

1.08 

1.89 

5.96 

10.03 

18.16 

19.78 

17.88 

14.09 

4.88 

4.61 

.65 

.27 

.27 

.27 

_ 
1 

3 
5 
10 
21 
44 
70 
76 
68 
50 
35 
11 
11 

1 

1 
1 

W 

.25 
.73 

1.22 
2.45 
6.16 
10.81 
17.19 
18.13 
16.71 
12.29 
8.G0 
2.70 
2.70 

.25 

.26 
.26 

1- 
2 

4 
12 
21 
34 
54 
67 
76 
50 
41 
12 

6 

1 

1 

.26 

•     .63 

1.04 

3.16 

6.51 

8.92 

14.17 

17.69 

19.69 

13.12 

10.76 

3.16 

1.57 

.26 

.26 

3 
5 
16 
26 
34 
45 
68 
57 
44 
44 
11 
6 

2 

.83 
1.39 

4.17 
7.22 
9.45 
12.47 
18.89 
16.83 
12.22 
12.22 
3.06 
1.67 

.66 

1 

1 
2 
6 
12 
19 
48 
45 
49 
46 
53 
28 
25 
11 
3 

1 
1 

.29 

.29 

.57 

1.43 

3.43 

5.43 

13.71 

12.85 

14.00 

13.14 

16.14 

8.00 

7.14 

3.14 

.85 

- 

.29 
.29 

1 

3 
6 
4 
16 
23 
38 
2H 
48 
61 
62 
40 
24 
20 
4 
2 
2 
1 

.27 

.80 

1.61 

1.07 

4.29 

6.17 

10.19 

7.51 

12.87 

16.35 

13.94 

10.72 

6.43 

6.36 

1.07 

.53 

.hS 

.27 

1 

3 
1 
6 
4 
13 
18 
30 
32 
46 
48 
44 
58 
28 
26 
20 
4 
5 
2 
1 

1 

.26 

.77 

.26 

1.63 

1.02 

3.33 

4.60 

7.67 

8.18 

11.74 

12  28 

11.25 

14.83 

7.16 

6.65 

5.12 

1.02 

1.28 

.61 

.26 

.26 

6 

S 
12 

8 
20 
32 
32 
36 
34 
39 
42 
49 
27 
U 
11 
11 

6 

1 
2 

1.56 
1.29 
3.11 
2.07 
5.18 
8.29 
8.29 
9.07 
8.81 
10.10 
10.88 
12.69 
6.99 
3.63 
2.84 
2.84 
1.56 

.26 

.62 

1 
1 

3 
4 
14 
19 
25 
37 
38 
35 
42 
26 
31 
29 
14 
6 
6 

4 
2 

1 

.29 

.29 
.88 
1.17 
4.09 
6.56 
7.31 
10.82 
11.11 
10.23 
12.28 
7.60 
9.06 
8.48 
4.09 
1.75 
1.46 
1.46 
1.17 
.68 
.29 

1 
1 
1 
11 
11 
15 
38 
39 
29 
25 
20 
17 
11 
7 
6 

1 

.43 

.43 

.43 

4.77 

4.77 

6.46 

16.38 

16.81 

12.41 

10.78 

8.62 

7.33 

4.77 

3.02 

2.15 

.43 

1 
1 
1 

3 
7 
8 
19 
13 
18 
21 
13 
7 
9 
2 
2 
2 

1 

.78 
.78 

.78 

2.34 

6.47 

6.26 

14.80 

10.16 

14.06 

16.41 

10.16 

5.47 

7.03 

1..56 

1,66 

1.66 

.78 

3 
6 
3 

7 

11 

11 

12 

6 

3 

1 

1 

1 

4.61 

9.23 

4.02 

10.76 

16.92 

16.92 

18.46 

9.23 

4.62 

1.54 

1.54 

1.54 

.    74 
.    73 

.    72 
.    71 
.    70 
.    69 
.     68 
.     67 
.     66 
.    65 
.    64 
.    63 
.     62 
.     61 
.     60 
.    69 
.    58 
.     57 
.     66 
.     65 
.     84 
.     63 
.     62 
.     51 
.     60 
.    49 
.     48 
.    47 
.     46 
.     45 
.    44 
.    43 
.     42 
.    41 
.    40 
.     39 
.     38 
.     37 
.    36 
.     35 
.     34 

Tot 

lis,  . 

201 

342 

369 

407 

381 

360 

350 

373 

391 

386 

342 

232 

128 

66 

Table  No.  6. — Showing  Heights  of  Boston  School  Boys  of  Irish  Parentage 


AGEATLASTBIHTHDAY.                                                                                                                                                                                                                         1 

INCHES. 

5  YKS.             j 

6  Ym. 

7  YBa. 

8  YES. 

0  Yrs. 

10  Yks. 

11 

Ybs. 

12 

Vns. 

18  Yes. 

14  Yrs. 

IS  Yns. 

16  YKS.           1 

,  17  YBS.          1 1 

18  YBS. 

No. 

rer  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

Ko. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

.    72 

71, 
70, 
69, 

68,     . 
67,     . 
66, 

65,     . 
64,     . 
63,     . 
62,     ■ 
61, 

60,     . 
59, 

.58,     . 
57, 
56, 

_ 

_ 

_ 

_ 

_ 

_ 

- 

- 

_ 

,      - 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

1 

1.64 

1 

3.84 

- 

_ 

.    71 

_ 

_ 

_ 

_ 

_ 

_ 

- 

- 

_ 

- 

- 

- 

_ 

- 

- 

- 

- 

1 

.29 

- 

- 

- 

- 

2 

7.69 

- 

_ 

.    70 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

- 

- 

1 

.64 

1 

1.64 

2 

7.69 

1 

20.0 

.     69 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

- 

- 

_ 

_ 

2 

3.28 

2 

7.69 

2 

40.0 

.    68 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

1 

.29 

4 

2.58 

7 

11.47 

4 

15.38 

1 

20.0 

.    67 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

- 

- 

3 

1.93 

7 

11.47 

1 

3.84 

1 

20.0 

.    66 

_ 

_ 

_ 

„ 

_ 

_ 

_ 

_ 

_ 

_ 

1 

.20 

2 

.43 

6 

1.79 

12 

7.72 

9 

14.75 

6 

19.23 

- 

- 

.    65 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

3 

.64 

8 

2.39 

U 

7.10 

6 

9.84 

1 

3.85 

- 

- 

.    64 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

1 

.20 

3 

.64 

11 

3.29 

15 

9.71 

12 

19.67 

5 

19.23 

- 

- 

.        .    63 

_ 

_ 

_ 

_ 

_ 

■     _ 

_ 

1 

.18 

11 

2.37 

24 

7.18 

13 

8.39 

2 

3.27 

1 

3.85 

- 

- 

.    62 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

5 

1.00 

16 

3.45 

23 

6.88 

18 

11.61 

3 

4.92 

- 

- 

- 

- 

.    61 

_ 

_ 

_ 

_ 

1 

.18 

2 

.36 

11 

2.21 

18 

3.88 

42 

12..58 

24 

16.48 

1 

1.G4 

1 

3.85 

- 

- 

.    60 

■ 

_ 

_ 

_ 

1 

.18 

1 

.18 

3 

.65 

16 

3.22 

42 

9.07 

40 

11.98 

20 

12.90 

6 

9.84 

- 

- 

- 

- 

.        .    59 

_ 

_ 

_ 

2 

.36 

5 

.91 

17 

3.42 

53 

11.44 

59 

17.66 

12 

7.74 

2 

3.28 

1 

3.85 

- 

- 

.    68 

_ 

_ 

_ 

7 

1.22 

15 

2.74 

38 

7.65 

50 

10.79 

49 

14.67 

9 

5.80 

2 

3.28 

- 

- 

- 

- 

.    57 

_ 

_ 

_ 

_ 

_ 

_ 

16 

2.02 

29 

5.29 

70 

14.08 

79 

17,06 

28 

8.38 

7 

4.62 

- 

- 

- 

- 

- 

- 

.    56 

_ 

_ 

_ 

_ 

_ 

17 

2.98 

65 

11.86 

81 

16.30 

74 

15.98 

18 

6.39 

4 

2.58 

- 

- 

- 

- 

- 

- 

.    55 

64, 
53, 
52, 
51, 
50, 
49, 
48 

_ 

5 

.85 

8 

1.44 

47 

8.23 

77 

14.05 

80 

16.10 

47 

10.15 

13 

3.89 

2 

1.29 

- 

- 

- 

- 

- 

- 

.    64 

_ 

_ 

_ 

1 

.17 

19 

3.42 

60 

10.50 

93 

16.97 

67 

13.48 

34 

7.34 

2 

.60 

- 

- 

- 

■    - 

- 

~ 

~ 

~ 

1 

.18 

8 

1.36 

47 

8.45 

103 

18.03 

92 

16.79 

52 

10.46 

17 

3.67 

5 

1.60 

- 

- 

- 

- 

- 

~ 

~ 

" 

_ 

1 

.18 

17 

2.89 

65 

11.69 

91 

15.93 

79 

14.42 

34 

6.84 

0 

1.07 

2 

.60 

- 

- 

" 

~ 

~ 

~ 

~ 

~ 

_ 

6 

1.06 

44 

7.48 

90 

16.19 

96 

16.81 

49 

8.94 

12 

2.41 

8 

1.72 

1 

.30 

- 

~ 

~ 

** 

~ 

~ 

~ 

" 

_ 

3 

.60 

22 

3.91 

68 

11.56 

118 

21.22 

74 

12.96 

18 

3.28 

7 

1.41 

1 

.21 

- 

- 

~ 

~ 

~ 

~ 

~ 

8 

1.59 

31 

5.51 

124 

21.09 

98 

17.62 

29 

5.08 

13 

2.37 

3 

.60 

- 

- 

~ 

~ 

~ 

47 

_ 

15 

2.98 

70 

12.45 

134 

22.79 

64 

11.51 

21 

3.68 

3 

.55 

1 

.20 

- 

- 

- 

~ 

~ 

~ 

46, 

5 

1.37 

31 

6.16 

115 

20.46 

91 

15.48 

33 

5.93 

7 

1.23 

4 

.73 

1 

.20 

- 

- 

- 

" 

" 

~ 

45 

45, 

6 

1.64 

62 

12.33 

110 

19.58 

60 

10.20 

9 

1.62 

1 

.18 

- 

- 

- 

- 

- 

- 

~ 

.    44 

44, 

31 

8.47 

123 

24.45 

102 

18.14 

29 

4.93 

1 

.18 

1 

.18 

- 

- 

- 

- 

~ 

~ 

"" 

~ 

.    43 

43, 

53 

14.48 

100 

19.88 

61 

10.87 

5 

.85 

1 

.18 

- 

- 

- 

- 

- 

- 

~ 

~ 

~ 

.     42 

42, 

65 

17.76 

87 

17.30 

28 

4.98 

- 

- 

- 

- 

- 

- 

- 

- 

- 

~ 

" 

~ 

_ 

_ 

_ 

.    41 

41, 

77 

21.04 

40 

7.95 

11 

1.95 

1 

.17 

- 

- 

- 

- 

- 

- 

- 

~ 

~ 

~ 

_ 

_ 

_ 

.    4C 

40. 

64 

17.49 

21 

4.16 

4 

.71 

1 

.17 

- 

- 

- 

- 

- 

- 

- 

- 

~ 

~ 

_ 

_ 

_ 

.    3S 

39, 

41 

11.20 

7 

1.39 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

~ 

_ 

_ 

_ 

_ 

_ 

.    3) 

38, 

17 

4.64 

4 

.80 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

~ 

~ 

_ 

_ 

_ 

_ 

_ 

.    3' 

37, 

0 

1.37 

1 

.20 

- 

- 

- 

- 

a      ~ 

~ 

- 

- 

- 

- 

~ 

~ 

_ 

_ 

_ 

_ 

- 

- 

.  3e 

36, 

1 

.25 

1 

.20 

- 

- 

- 

- 

~ 

- 

- 

- 

- 

~ 

~ 

_ 

_ 

_ 

_ 

- 

- 

.    3£ 

35, 

- 

- 

- 

- 

- 

- 

- 

- 

- 

~ 

~ 

"■ 

~ 

~ 

~ 

_ 

_ 

_ 

_ 

- 

- 

- 

- 

.    3J 

34, 

- 

- 

- 

- 

- 

- 

- 

- 

~ 

~ 

~ 

~ 

~ 

~ 

_ 

_ 

_ 

- 

- 

- 

- 

- 

.    3. 

33, 

- 

- 

- 

- 

- 

- 

- 

- 

- 

~ 

"~ 

~ 

~ 

~ 

~ 

_ 

_ 

_ 

- 

- 

- 

- 

- 

.    3' 

3;.', 

- 

- 

- 

- 

- 

- 

- 

- 

- 

~ 

~ 

~ 

_ 

_ 

_ 

- 

- 

- 

- 

- 

.    3 

31, 

1 

.25 

- 

- 

- 

~ 

- 

~ 

~ 

" 

" 

_ 

_ 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

.    3( 

155 

61 

26 

5 

To 

als,  . 

366 

503 

562 

588 

666 

671 

648 

497 

463 

334 

Table  No. 

7.- 

-SJiowing  Weights  of 

Boston 

ScJiool  Boys. 

Wiole  Number  of  Observations,  Irrespective  of  Nationality. 

AGE     AT     LAST     BIRTHDAY. 

Sl'ns. 

6YE3. 

7TRS. 

8  YBS. 

9YRS. 

10  YRS. 

11  Yns. 

12  Yns. 

13  YK8. 

14  Yrs. 

15  Yes. 

16  Yrs. 

17  Yes. 

18  Yes. 

PO0NDS. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

No.       Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

194  to  198, 
190  to  194, 
186  to  190, 
182  to  186, 
178  to  182, 
174  to  178, 
170  to  174, 
166  to  170, 
162  to  166, 
158  to  162, 
154  to  158, 
150  to  154, 
146  to  150, 
142  to  146, 
138  to  142, 
134  to  138, 
130  to  134, 
126  to  130, 
122  to  126, 
118  to  122, 
114  to  118, 
110  to  114, 
106  to  110, 
102  to  106, 
98  to  102, 
94  to    98, 
90  to    94, 
86  to    90, 
82  to    86, 
78  to    82, 
74  to    78, 
70  to    74, 
66  to    70, 
62  to    66, 
58  to    62, 
.54  to    58, 
50  to    54, 
46  to    50, 
42  to    46, 
S8to    42, 
34  to    38, 
30  to    34, 
26  to    30, 

1 

2 

26 

83 

232 

307 

170 

25 

2 

.12 

.23 

3.06 

9.79 

27.36 

36.20 

20.06 

2.95 

.23 

1 

12 
34 

140 
339 
422 
251 
52 
7 

.08 

.95 

2.70 

11.13 

26.94 

33.47 

19.96 

4.13 

.55 

1 
1 

9 

15 
60 
170 
334 
436 
290 
89 
14 

.07 

.07 

.63 

1.05 

4.23 

11.98 

23.54 

30.74 

20.43 

6.27 

.98 

1 
1 

3 

11 

30 

106 

210 

333 

424 

251 

91 

19 

1 

2 
7 

14 
21 

ii 

16 
6 
1 

.07 
•07 
.20 
.74 
.02 
.15 
.18 
.49 
.63 
.94 
.14 
.28 
.07 

1 
1 

3 

2 

23 

65 

121 

251 

343 

336 

208 

76 

14 

3 

.06 
.06 
.20 
.13 

1.60 

3.82 

8.42 

17.47 

23.87 

23.38 

14.48 

6.29 

.97 

.20 

1 

2 

1 

4 

12 

18 

42 

112 

166 

270 

262 

227 

150 

79 

14 

2 

1 

.07 
.15 

.07 

.29 

.88 

1.32 

3.08 

8.22 

12.18 

19.81 

19.22 

16.66 

11.00 

6.79 

1.03 

.16 

.07 

3 

3 

13 

16 

29 

66 

100 

176 

235 

258 

201 

117 

64 

18 

5 

!23 

1.00 

1.24 

2.24 

4.33 

7.73 

13.53 

18.18 

19.95 

15..55 

9.05 

4.95 

1..39 

.38 

1 

1 
1 

2 

2 

4 

5 

8 

12 

16 

32 

57 

76 

129 

157 

219 

219 

144 

100 

36 

24 

8 

.08 

.08 
.08 

.16 
.16 

.32 

.40 

.64 

.96 

1.28 

2.55 

4.55 

6.06 

10.30 

12..53 

17.48 

17.48 

11. .50 

6.37 

2.87 

1.92 

.64 

2 

1 

3 

1 

3 

3 

4 

5 

12 

15 

30 

41 

59 

60 

93 

131 

161 

177 

158 

117 

52 

28 

10 

4 

.17 

.09 

.20 

.09 

.26 

.26 

.34 

.43 

1.03 

1.29 

2.59 

8.53 

6.09 

5.17 

8.02 

11.29 

13.02 

15.26 

13.62 

10.10 

4.48 

2.41 

.90 

.34 

1 

1 

1 

1 

5 
9 
9 

14 

15 

26 

36 

34 

47 

70 

69 

92 

103 

97 

96 

72 

60 

34 

20 

3 

2 

1 

1 

.11 

.11 

.11 

.11 

.55 

.99 

.99 

1.54 

1.65 

2.86 

3.85 

3.74 

5.17 

7.71 

7.60 

10.13 

11.34 

10.68 

10.57 

7.93 

6.61 

3.74 

2.20 

.33 

.22 

.11. 

.11 

1 
1 
1 
1 

4 
2 
14 
12 
13 
20 
26 
30 
37 
44 
59 
53 
60 
66 
47 
50 
37 
30 
19 
11 
5 
3 

.16 

.16 

.16 

.16 

.63 

.31 

2.20 

1.88 

2.04 

3.14 

4.09 

4.72 

5.82 

6.92 

9.27 

8.33 

9.43 

8.80 

7.39 

7.86 

5.82 

4.72 

2.99 

1.73 

.79 

.47 

1 

1 
1 

2 
1 
3 
1 

1 
1 
12 
12 
16 
18 
24 
31 
50 
29 
37 
37 
23 
11 
12 
15 
8 
4 
7 

1 

.28 

.28 

.28 

.66 

.28 

.83 

.28 

.28 

.28 

3.34 

3.34 

4.45 

5.01 

6.68 

8.63 

13.92 

8.08 

10.31 

10.31 

6.41 

3.06 

3.34 

4.18 

2.22 

1.11 

1.94 

.28 

2 

_ 
1 

2 

3 

4 

8 

3 

9 

21 

15 

16 

14 

19 

22 

18 

15 

4 

6 

2 

6 

2 

1 

1.04 

.52 

1.04 
1.56 
2.08 
4.16 
1.58 
4.68 

10.93 
7.81 
8.33 
7.29 
9.90 

11.45 
9.38 
7.81 
2.08 
3.12 
1.04 
2.60 
1.04 

.62 

1 
1 

1 
1 
1 

2 
2 
8 
9 

12 
7 
11 
11 
6 
6 
4 

2 

1.19 
1.19 

1.19 

1.19 

1.19 

2.38 

2.38 

9.52 

10.71 

14.29 

8.33 

13.10 

13.10 

7.14 

5.96 

4.76 

2.38 

194  to  198 
190  to  194 
186  to  190 
182  to  186 
178  to  182 
174  to  178 
170  to  174 
166  to  170 
162  to  166 
1.58  to  162 
154  to  1.58 
1.50  to  1.54 
146  to  1.50 
142  to  146 
1.38  to  142 
134  to  138 
130  to  134 
126  to  130 
122  to  126 
118  to  122 
114  to  118 
110  to  114 
106  to  110 
102  to  106 
98  to  102 
94  to    98 
90  to    94 
86  to    90 
82  to    86 
78  to    82 
74  to    78 
70  to    74 
66  to    70 
62  to    66 
■58  to    62 
.54  to    58 
50  to    54 
46  to    50 
42  to    46 
38  to    42 
.34  to    .38 
30  to    34 
26  to    30 

Totals, 

848 

1,258 

1,419 

1,481 

1,437 

1,363 

1,293 

1,263 

1,160 

908 

636 

369 

192 

84 

} 

Table  No. 

8. — Showing  Weights 

of  Boston  Scl 

ool  Boys  of  American 

Parentage. 

AGE     AT      LAST     BIKTHDAT. 

rOUNDS. 

5  Yns. 

6  Yes. 

1 

7YRS. 

8  Yns. 

9  Trs. 

10  Yes. 

11  Ylis. 

13  Yrs. 

13  YES. 

14  Yes.          1 

15  Yes. 

16  Yes. 

17  Yes. 

18  Yes. 

No. 

rer  cent. 

No. 

rer  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

No.        I'er  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

194  to  198, 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

1 

.43 

_ 

_ 

1 

1.53 

194  to  198 

190  to  194, 

_ 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

2 

1.56 

- 

- 

190  to  194 

186  to  190, 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

1 

.26 

- 

- 

- 

- 

- 

- 

- 

- 

186  to  190 

182  to  186, 

_ 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

182  to  186 

178  to  182, 

_ 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

1 

.43 

- 

- 

- 

- 

178  to  182 

174  to  178, 

_ 

_ 

_ 

- 

— 

— 

— 

— 

- 

- 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

- 

- 

- 

- 

174  to  178 

170  to  174, 

_ 

_ 

_ 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

2 

.86 

1 

.78 

1 

1.53 

170  to  174 

1G6  to  170, 

_ 

_ 

_ 

_ 

_ 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

1 

.29 

1 

.43 

- 

- 

- 

- 

166  to  170 

162  to  166, 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

- 

_ 

_ 

- 

- 

_ 

- 

- 

- 

- 

- 

- 

- 

1 

.29 

3 

1.29 

2 

1.56 

1 

1.53 

162  to  166 

158  to  16'^ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

1 

.29 

1 

.43 

1 

.78 

1 

1.53 

158  to  162 

154  to  158 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

1 

.26 

1 

.29 

1 

.43 

1 

.78 

1 

1.53 

154  to  16f 

150  to  154, 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

- 

_ 

- 

1 

..27 

_ 

_ 

_ 

- 

3 

.88 

1 

.43 

6 

4.68 

2 

3.08 

150  to  154 

„ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

-, 

_ 

_ 

2 

.61 

_ 

_ 

2 

.68 

9 

3.87 

2 

1.56 

1 

1.53 

146  to  150 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

1 

.25 

1 

.26 

8 

2.34 

9 

3.87 

6 

4.68 

5 

7.69 

142  to  146 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

1 

.27 

1 

.25 

3 

.78 

11 

3.22 

12 

6.17 

16 

12.50 

6 

9.24 

138  to  142 

134  to  138, 
130  to  134, 
126  to  130, 
122  to  126, 
118  to  122, 
114  to  118, 
110  to  114, 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

1 

.27 

1 

.26 

9 
8 

2.33 

2.07 

12 
13 

3.61 
3.80 

13 

18 

6.60 
7.75 

13 
8 

10.16 
6.24 

10 

6 

15.40 
7.69 

134  to  138 
130  to  134 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

2 

.54 

2 

.61 

11 

2.86 

19 

5.55 

21 

9.05 

10 

7.81 

10 

15.4U 

126  to  ISC 

_ 

_ 

1 

.26 

_ 

_ 

_ 

_ 

2 

.51 

10 

2.59 

16 

•  4.68 

33 

14.22 

13 

10.15 

8 

12.32 

122  to  12f 

_ 

_ 

_ 

_ 

_ 

_ 

4 

1.02 

16 

4.14 

24 

7.02 

18 

7.75 

14 

10.93 

6 

7.69 

118  to  125 

_ 

_ 

_ 

2 

.54 

7 

1.79 

18 

4.66 

29 

8.48 

22 

9,48 

12 

9.37 

5 

7.69 

114  to  Uf 

_ 

_ 

_ 

_ 

_ 

_ 

1 

.27 

7 

1.79 

18 

4.66 

38 

11.11 

19 

8.18 

9 

7.03 

1 

110  to  114 

_ 

1 

.28 

_ 

_ 

6 

1.61 

20 

5.11 

25 

6.47 

25 

7.31 

16 

6.89 

3 

2.34 

-. 

- 

106  to  IK 

102  to  106, 
98  to  102, 
94  to    98, 

_ 

_ 

2 

.57 

5 

1.34 

19 

4.86 

31 

8.03 

32 

9.36 

6 

2.15 

1 

- 

~ 

3 

.86 

7 

1.88 

22 

6.63 

36 

9.33 

27 

7.89 

10 

4.31 

2 

1.56 

- 

- 

98  to  10 

6 

1.71 

19 

6.09 

28 

7.16 

36 

9.33 

16 

4.68 

8 

3.45 

4 

3.12 

2 

94  to    9f 

_ 

2 

.55 

4 

1.14 

23 

6.16 

31 

7.93 

39 

10.10 

19 

5.56 

4 

1.72 

1 

- 

~ 

_ 

_ 

4 

1.11 

12 

3.43 

24 

6.43 

45 

11.51 

30 

7.77 

14 

4.09 

1 

~ 

go  to    86 

_ 

1 

.24 

3 

.78 

5 

1.39 

29 

8.28 

48 

12.84 

48 

12.27 

34 

8.81 

11 

3.22 

1 

.43 

- 

~ 

~ 

78  to    8: 
74  to    7J 
70  to    74 
66  to    7( 
6-'  to    6f 

78  to    82, 
74  to    78 

- 

- 

- 

- 

- 

- 

1 

1 

.24 
.24 

4 
8 

1.05 
2.10 

14 
35 

3.89 
9.72 

22 
68 

6.28 
16.67 

47 
65 

12.60 
14.75 

61 
44 

15.60 
11.25 

26 
19 

6.47 
4.92 

10 
3 

2.92 
.88 

- 

- 

- 

- 

70  to    74, 

_ 

4 

.98 

21 

5.51 

50 

13.84 

63 

18.00 

66 

15.01 

26 

6.65 

6 

1.56 

.1.17 

- 

" 

~ 

66  to    70, 

_ 

3 

.81 

6 

1.46 

24 

6.30 

78 

21.66 

74 

21.14 

32 

8.68 

10 

2.55 

8 

2.07 

~ 

~ 

62  to    66, 

_ 

_ 

1 

.29 

4 

1.08 

35 

8.60 

68 

17.85 

75 

20.83 

44 

12.54 

27 

7.24 

5 

1.28 

1 

~ 

~ 

~ 

58  to    62, 

1 

.50 

4 

1.17 

21 

5.69 

60 

14.74 

95 

24.94 

46 

12.78 

17 

4.86 

10 

2.68 

4 

1.02 

- 

~ 

■* 

~ 

_ 

64  to    5i 

54  to    58, 

14 

4.09 

47 

12.74 

98 

24.08 

83 

21.78 

32 

8.89 

11 

3.14 

4 

1.07 

1 

.2.3 

~ 

~ 

_ 

50  to    5i 

50  to    54, 

9 

4.47 

38 

ll.U 

94 

25.47 

110 

27.03 

49 

12.86 

15 

4.16 

4 

1.14 

2 

- 

- 

~ 

~ 

_ 

46  to    5( 

46  to    60, 

19 

9.45 

85 

24.85 

101 

27.37 

67 

16.46 

20 

5.25 

3 

.83 

1 

.28 

- 

- 

- 

~ 

~ 

_ 

_ 

_ 

42  to    4( 

42  to   ^6, 

52 

15.87 

113 

33.05 

70 

18.97 

20 

4.91 

4 

1.05 

- 

- 

- 

- 

- 

- 

- 

~ 

~ 

• 

_ 

_ 

_ 

38  to    4' 

38  to    42, 

69 

34.33 

70 

20.47 

26 

7.06 

4 

.98 

1 

.26 

- 

- 

- 

- 

- 

~ 

~ 

~ 

~ 

_ 

_ 

_ 

- 

34  to    3 

34  to    38, 

43 

21.39 

16 

4.67 

3 

.81 

- 

- 

- 

- 

- 

- 

- 

- 

- 

-" 

- 

~ 

~ 

_ 

_ 

_ 

- 

30  to    3 

30  to    34, 

7 

3.48 

1 

.29 

_ 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

~ 

- 

~ 

~ 

_ 

_ 

_ 

- 

26  to    3 

26  to    30, 

1 

.50 

- 

- 

- 

- 

- 

- 

~ 

~ 



Totals, 

201 

342 

369 

407 

381 

360 

350 

-* 

373 

391 

386 

sia. 

232 

128 

66 

Table  No.  9. — Showing   Weights  of  Boston  School  Boys  of  Irish  Parentage. 


AGE    AT    LAST    BIRTHDAY. 

5  Yrs. 

G  Yrs. 

7  Yrs. 

SYliS. 

0  Yrs. 

10  Yus. 

11  Yrs. 

la  YRS. 

IS  Ybs. 

14  Yrs. 

15  ,YK3. 

IG  Yrs. 

ir  Yrs. 

18  Yrs. 

POUNDS. 

No. 

Per  cent. 

Ko. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

174  to  178, 
170  to  174, 
166  to  170, 
162  to  166, 
158  to  162, 
154  to  158, 
150  to  154, 
146  to  150, 
142  to  146, 
138  to  142, 
134  to  138, 
130  to  134, 
126  to  130, 
122  to  126, 
118  to  122, 
114  to  118, 
110  to  114, 
106  to  110, 
102  to  100, 
98  to  102, 
94  to    98, 
90  to    94, 
86  to    90, 
82  to    86, 
78  to    82, 
74  to    78, 
70  to    74, 
66  to    70, 
62  to    66, 
58  to    62, 
54  to    58, 
50  to    54, 
46  to    50, 
42  to    46, 
38  to    42, 
34  to    38, 
30  to    34, 
26  to    30, 

1 

12 
41 
106 
130 
69 
7 

.27 
3.27 
11.20 
28.69 
35.52 
18.85 
1.91 

4 

14 
43 
156 
172 
90 
22 
2 

.79 
2.78 
8.54 
31.01 
34.19 
17.89 
4.37 
.39 

1 

2 

6 

17 

66 

134 

186 

116 

31 

3 

.18 

.36 

1.07 

8.02 

11.74 

23.84 

33.10 

20.04 

5.51 

.53 

1 

5 

11 

39 

91 

137 

178 

92 

27 

6 

1 

_ 

.17 

.8.5 

i.sr 

6.63 
15.48 
23.30 
30.27 
15.66 
4.69 
1.02 
.17 

1 

1 

5 

21 

45 

105 

128 

127 

84 

31 

8 

.18 

.18 

.89 

3.78 

8.09 

18.88 

23.02 

22.84 

15.11 

5.57 

1.44 

2 

2 

6 

7 

11 

46 

73 

111 

105 

93 

73 

34 

7 

1 

.35 

.35 

1.(5 

1.22 

1.93 

8.05 

12.78 

19.44 

18.39 

16.29 

12.78 

5.95 

1.23 

.17 

6 

5 

11 

16 

46 

74 

100 

103 

98 

51 

26 

9 

3 

1.09 

.91 

2.01 

2.92 

8.39 

13.50 

18.25 

18.79 

17.88 

9.31 

4.74 

1.64 

.55 

1 

2 

1 

3 

3 

10 

21 

27 

44 

71 

90 

88 

66 

35 

17 

12 

4 

.20 

.40 

.40 

.20 

.60 

.60 

2.01 

4.22 

5.43 

8.85 

14.29 

18.11 

17.71 

13.28 

7.04 

3.42 

2.41 

.80 

1 

1 
1 

2 

3 

7 

9 

27 

22 

34 

58 

60 

67 

71 

56 

25 

15 

2 

2 

.21 

.21 
.21 

.43 

.64 

1.51 

1.94 

5.83 

4.75 

7. .34 

12.50 

12.94 

14.47 

15.33 

12.09 

5.40 

3.24 

.43 

.43 

2 

1 

2 

3 

5 

6 

8 

17 

24 

26 

33 

43 

41 

46 

28 

20 

19 

6 

2 

1 

1 

1 

.60 

.30 

.60 

.90 

1.49 

1.79 

2.39 

5.09 

7.18 

7.78 

9.88 

12.87 

12.27 

13.77 

8.38 

6.00 

5.67 

1.49 

.60 

.30 

.30 

.30 

2 

1 

3 

8 

8 

9 

11 

14 

14 

13 

17 

20 

16 

9 

7 

2 

1 

1.29 

.64 

1.93 

5.16 

5.16 

5.80 

7.09 

9.03 

9.03 

8.38 

10.96 

12.93 

10.32 

6.81 

4.51 

1.29 

.64 

1 
2 

2 
5 
6 
6 
5 
7 
9 
3 
2 
1 
5 
3 
1 
2 
2 

1.63 
3.28 

3.28 
8.20 
8.20 
9.84 
8.20 
11.47 
14.75 
4.92 
3.28 
1.63 
8.20 
4.92 
1.63 
3.28 
3.28 

1 
1 

2 
1 
2 
4 
2 

3 

1 
4 
1 
3 

1 

3.84 
3.84 

7.69 
3.84 
7.69 
15.39 
7.69 

11.53 

3.84 
15.39 

3.84 
11.53 

3.84 

1 

2 
1 

1 

20.00 
40.00 

20.00 
20.00 

174  to  178 
170  to  174 
166  to  170 
162  to  166 
158  to  162 
154  to  158 
150  to  154 
146  to  150 
142  to  146 
138  to  142 
134  to  138 
130  to  134 
126  to  130 
122  to  126 
118  to  122 
114  to  118 
110  to  114 
106  to  110 
102  to  106 
98  to  102 
94  to    98 
90  to    94 
86  to    90 
82  to    86 
78  to    82 
74  to    78 
70  to    74 
66  to    70 
62  to    66 
58  to    62 
54  to    58 
50  to    54 
46  to    50 
42  to    46 
38  to    42 
34  to    38 
30  to    34 
26  to    30 

Totals, 

366 

503 

562 

588 

556 

671 

548 

497 

403 

334 

155 

61 

26 

5 

Table  No.  10 

— Showing  Heights  of  Boston  School  Oirls. 

Whole  Number  of  Olservations,  Irrespective  of  Nationality 

AGE    AT    LAST    BIETHDAT.                                                                                                                                  «                                                                                                    1 

5  Yrs. 

0  Yks. 

7  Yks. 

SYna. 

0  Ybs. 

10  Ym. 

11  Yes.          1 

18  Ybs. 

la  YBS. 

14  TBS. 

15  Yes. 

16  Ybs. 

17  YES. 

18  Ybs. 

INCHES. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent 

No. 

Percent. 

70, 
C9, 
68, 
67, 
66, 
65, 
64, 
63, 
62, 
61, 
60. 
59, 
68, 
57, 
56, 
55, 
54, 
53, 
52, 
51, 
50, 
49, 
48, 
47, 
46, 
45, 
44, 
43, 
42, 
41, 
40, 
39, 
38, 
37, 
36, 
35, 
34, 

1 

4 

17 

20 

72 

116 

128 

120 

73 

34 

■    19 

2 

.16 
.66 
2.81 
3.31 
11.90 
19.01 
21.16 
19.83 
12.06 
6.62. 
3.14 
.33 

3 

3 

6 

22 

63 

114 

161 

221 

196 

121 

54 

22 

8 

2 

1 

.30 

.30 

.60 

2.22 

5.37 

11.55 

16.31 

22.40 

19.85 

12.26 

5.47 

2.22 

.81 

.20 

.10 

3 

3 

13 

43 

67 

176 

204 

244 

200 

143 

73 

19 

8 

2 

1 

.25 

.25 

1.08 

3.58 

5.58 

14.67 

17.01 

20.35 

16.68 

11.92 

6.08 

1..58 

.66 

.16 

.08 

1 
1 

2 

8 

19 

54 

101 

169 

214 

233 

229 

131 

78 

39 

14 

4 

1 

1 

.07 
.07 

.15 

.61 
1.46 
4.15 

7.77 
13.01 
16.47 
17.93 
17.62 
10.12 
6.00 
3.00 
1.07 
.30 
.07 

.07 

2 

2 

8 

20 

30 

79 

131 

205 

214 

191 

113 

89 

40 

14 

4 

2 

3 

1 

1 

_ 

.17 

.17 

.70 

1.74 

2.61 

6.87 

11.40 

17.84 

18.62 

16.62 

9.83 

7.74 

3.48 

1.22 

.35 

.17 

.26 

.09 

.09 

1 

5 

10 

26 

37 

71 

114 

178 

190 

177 

123 

76 

52 

15 

10 

1 

1 

1 

1 

.09 

.46 

.91 

2.39 

3.39 

6.62 

10.47 

16.34 

17.45 

16.26 

11.29 

6.98 

4.77 

1.37 

.91 

.09 

.09 

.09 

.09 

1 

2 

1 

3 

14 
24 
51 
66 
106 
128 
124 
168 
110 
76 
39 
22 
8 
2 

1 
1 

.11 
.21 
.11 

.32 

1.49 

2.56 

5.45 

7.05 

11.22 

13.67 

13.25 

■  16.88 

11.76 

8.12 

4.16 

2.35 

.85 

.21 

.11 
.11 

1 
1 

2 

3 

6 

9 

18 

36 

65 

76 

102 

133 

128 

111 

104 

61 

43 

21 

7 

6 

935 

.11 

.11 

.21 

.32 

.64 

.96 

1.93 

3.86 

6.95 

8.13 

10.91 

14.22 

13.69 

11.87 

11.12 

6.52 

4.60 

2.25 

.75 

.64 

.21 

1 
1 

3 

6 

24 

32 

76 

97 

115 

101 

110 

81 

72 

68 

32 

11 

6 

2 

1 

1 

1 

.12 

.12 

.36 

.72 

■2.89 

3.86 

9.04 

11.69 

13.86 

12.17 

13.25 

9.76 

8.67 

6.99 

3.85 

1.32 

.72 

.24 

.12 

.12 

.12 

1 

1 

3 

7 
23 
32 
62 

ao3 

132 

100 

85 

68 

32 

18 

11 

3 

3 

1 

.15 

.15 

.44 

1.04 

3.41 

4.74 

9.19 

15.26 

19.55 

14.81 

12.59 

8.59 

4.74 

2.67 

1.63 

.44 

.44 

.15 

3 

6 

14 

27 

49 

57 

93 

80 

67 

38 

20 

7 

6 

2 

.66 

1.31 

3.05 

5.88 

10.67 

12.42 

20.26 

17.43 

12.42 

8.28 

4.36 

1.52 

1.31 

.43 

5 
5 
19 

27 
47 
61 
57 
61 
37 
24 
13 
6 

1 

1.42 
1.42 

5.38 
7.66 
13.31 
17.28 
16.14 
14.46 
10.48 
6.80 
3.68 
1.70 

.28 

1 

1 

3 
5 
11 
19 
38 
47 
35 
25 
27 
12 
7 
1 
1 

.43 

.43 

1.29 

2.14 

4.72 

8.15 

16.31 

20.17 

15.02 

10.73 

11.59 

5.15 

3.00 

.43 

.43 

1 
4 

2 
6 
21 
11 
28 
30 
24 
18 
7 
2 
1 

.64 

2.58 

1.29 

3.87 

13.55 

7.10 

18.06 

19.35 

15.48 

11.61 

4.52 

1.29 

.64 

.    70 
.    69 
.    68 
.•       .    67 
.    66 
.     65 
.    64 
.    63 
.    62 
.    61 
.    60 
.    59 
.    68 
.    57 
.    66 
.    55 
.    54 
.    53 
.    52 
.    51 
.    50 
.    49 
.    48 
.    47 
.    46 
.    45 
.    44 
.    43 
.    42 
.    41 
.    40 
.    39 
.    38 
.    37 
.    36 
.    35 
.     34 

Tot 

als,  . 

605 

987 

1,199 

1,299 

1,149 

1,089 

936 

830 

676 

459 

353 

233 

155 

Table  No.  11.— Showing  Heights  of  Boston  School  Girls  of  American  Parentage. 


AGE    AT    LAST    BIRTHDAY. 

5  Trs. 

6  TRS. 

7  Yes. 

8  Yes. 

9  Yes. 

10  Yes. 

11  YES. 

12  Ysa. 

13  Yks. 

14  Yes. 

15  Yes. 

f  Ybs. 

17  Yes. 

18  Yes. 

INCHES. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  c  nt. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

70, 
69, 
68, 
67, 
66, 
65, 
64, 
63, 
62, 
61, 
60, 
69, 
68, 
67, 
66, 
65, 
54, 
53, 
62, 
61, 
60, 
49, 
48, 
47, 
46, 
45, 
44, 
43, 
42, 
41, 
40, 
39, 
38, 
37, 
86, 
35, 
34, 

1 
1 

4 
7 

18 
21 
29 
24 
13 
6 

9 

i 

.78 

.78 

3.15 

5.51 

14.18 

16.53 

22.84 

18.90 

10.23 

4.73 

1.57 

.78 

2 

1 

3 
9 

14 
32 
37 
49 
48 
24 
12 
4 

1 

.85 

.42 

1.27 

3.81 

5.93 

13..56 

15.68 

20.76 

20.34 

10.17 

5.08 

1.69 

.42 

1 
2 

7 
15 
33 
52 
66 
67 
52 
29 
16 

5 

1 

.29 

.58 

2.02 

4.33 

9.54 

15.03 

19.08 

19.36 

15.03 

8.38 

4.62 

1.44 

.29 

1 
1 

4 

7 

22 

40 

53 

52 

57 

47 

27 

15 

6 

5 

1 

.30 

.30 

1.18 

2.07 

6.51 

11.83 

15.68 

15.39 

16.87 

13.91 

7.99 

4.44 

1.77 

1.48 

.30 

_ 

_ 

5 

6 

17 

23 

38 

55 

69 

60 

25 

24 

5 

3 

1 

1 

1 

1.55 

1.86 

5.26 

7.12 

11.76 

17.03 

18.27 

18.58 

7.74 

7.43 

1.65 

.93 

.31 

.31 

.31 

2 

4 
16 
11 
31 
43 
65 
68 
44 
35 
19 
13 
3 
2 

.59 

1.19 

4.76 

3.27 

9.23 

12.80 

16.37 

17.26 

13.10 

10.42 

5.65 

3.87 

.89 

.59 

1 
1 

1 

4 

12 

21 

28 

33 

41 

36 

40 

30 

25 

8 

6 

1 

1 

1 

.34 
.34 

.34 

1.38 

4.14 

7.24 

9.65 

11.38 

14.13 

12.41 

13.79 

10.34 

8.62 

2.76 

2.07 

.34 

.34 

.34 

1 
1 

1 

4 

4 

12 

16 

33 

26 

39 

45 

39 

29 

33 

13 

7 

3 

1 

2 

.32 

.32 

.32 

1.29 

1.29 

3.88 

5.17 

10.G8 

8.43 

12.65 

14..56 

12.65 

9.37 

10.68 

4.21 

2.27 

.97 

.32 

.64 

1 
1 

2 
3 
13 
18 

41 

47 

35 

39 

23 

19 

19 

7 

4 

1 

1 
1 

.32 

.32 

.65 

.97 

4.23 

5.86 

10.43 

13.36 

15.31 

11.40 

12.70 

7.49 

6.19 

6.19 

2.28 

1.30 

.32 

.32 
.32 

1 
1 
3 

13 
15 

h 

66 
45 
35 
17 

8 
4 
5 

.34 

.34 

1.02 

4.48 

6.17 

11.72 

14.83 

22.76 

15.51 

12.07 

6.86 

2.76 

1.38 

1.72 

2 

6 

7 

18 

27 

37 

65 

45 

32 

16 

9 

2 

.78 

1.96 

2.74 

7.06 

10.59 

14.51 

21.57 

17.65 

12.55 

6.28 

3.53 

.78 

3 

4 
14 
20 
33 
46 
33 
30 
25 
18 
8 
4 

1.26 

1.68 
5.88 
8.40 
13.86 
19.33 
13.86 
12.60 
10.50 
7.56 
3.36 
1.68 

1 

2 
4 
8 
15 
31 
34 
24 
18 
16 
8 
6 
1 

.59 

1.19 

2.38 

4.76 

8.93 

18.46 

20.24 

14.29 

10.72 

9.52 

4.76 

3.58 

.59 

3 

1 

6 

18 

8 

21 

26 

17 

10 

6 

2 

1 

2.54 

.85 

5.09 

12.26 

6.78 

17.80 

22.03 

14.40 

8.47 

4.24 

1.69 

.85 

.    7C 
.    6C 
.    6f 
.    6' 

.   6e 

.    6; 

.    6J 

.  6; 

.   (;s 

.     6 
.    6( 

'.    5i 
.    5 
.    5 
.    6. 
.    5' 
.    5 
.    5- 
.    5 
.    6( 
.    4< 

.  a 

.    4 
.     4t 
.     4. 
.    4^ 
.    4; 
.    42 
.    41 
.    4( 
.    3£ 
.    3f 
.    3; 
.    36 
.    3b 
.    34 

Tot 

als,  . 

127 

236 

346 

338 

323 

336 

290 

309 

307 

290 

255 

238 

168 

118 

Table  No 

12.— 

Showing 

Heights  of  Boston  School  Girls  of  Irish  Parentage. 

AGE    AT    LAST    BIKTHDAT.                                                                                                                                                                                                                                        1 

S   TBS. 

6  Yis. 

7  Tes. 

8  Ybs. 

9  Ybs. 

10  TBS. 

11  Ybs.          1 

12  YBS. 

13  Ybs. 

14  Yes. 

IB  TBS. 

16  YBS. 

17  Tes. 

18  Tes. 

Bo. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

"no. 

Percent. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

Ho. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

70, 

69, 

68, 

67, 

66, 

65, 

64,     . 

63,     . 

62, 

61, 

60, 

69, 

68, 

67, 

66, 

66, 

64, 

53, 

52, 

61, 

50, 

49, 

48, 

47, 

46, 

46, 

44, 

43, 

42, 

41, 

40, 

39, 

38, 

37, 

36, 

36, 

34, 

1 
6 
2 
23 
60 
66 
65 
22 
13 
8 
1 

.42 

2.12 

.84 

9.74 

21.19 

23.73 

23.30 

9.32 

6.61 

3.39 

.42 

1 

2 

1 

6 

19 

63 

63 

86 

71 

58 

20 

10 

4 

1 

.25 

.51 

.25 

1.52 

4.81 

13.42 

15.95 

21.77 

17.97 

14.68 

5.06 

2.53 

1.01 

.25 

2 

3 
16 
18 
66 
64 
94 
79 
65 
19 
8 
3 

.46 

.76 
3.76 
4.15 
16.25 
15.03 
22.06 
18.54 
12.90 
4.46 
1.88 
.70 

1 

3 

7 

12 

37 

68 

79 

86 

92 

62 

33 

20 

4 

2 

1 

.21 

.62 

1.44 

2.47 

7.61 

11.93 

16.26 

17.49 

18.93 

10.70 

6.79 

4.12 

.82 

.41 

.21 

1 

2 
7 
8 
28 
44 
84 
84 
62 
49 
27 
22 
4 
1 

2 

1 

■      J» 
.24 

.48 

1.68 

1.92 

6.73 

10..58 

20.19 

20.19 

12.50 

11.78 

6.49 

6  29 

.90 

.24 

.48 

.24 

1 
1 

3 

14 

24 

31 

68 

75 

73 

41 

21 

16 

4 

4 

1 

1 

1 

.26 
.26 
.79 

3.69 

6.33 

8.18 

17.94 

19.79 

19.26 

10.82 

6.54 

4.22 

1.06 

1.06 

.26 

.26 

.26 

2 
4 
2 
17 
11 
33 
63 
62 
66 
49 
27 
14 
7 
3 

.59 
1.18 
.59 
6.00 
3.24 
9.71 
16.59 
15.29 
19.41 
14.41 
7.94 
4.12 
2.06 
.88 

1 

1 

1 

1 

4 

14 

13 

21 

33 

41 

46 

38 

39 

22 

19 

6 

4 

2 

1 

.33 

.33 

.33 

.33 

1.30 

4.66 

4.25 

6.84 

10.75 

13.36 

14.98 

12.38 

12.71 

7.17 

6.19 

1.96 

1.30 

.65 

.33 

3 
6 
5 
17 
30 
32 
36 
40 
38 
30 
21 
10 
4 
4 
1 

1 

1.08 

2.16 

1.80 

6.11 

10.79 

11.51 

12.95 

14.39 

13.67 

10.79 

7.56 

3.60 

1.44 

1.44 

.36 

.36 

2 

3 

10 

16 

30 

36 

23 

27 

24 

9 

7 

3 

1 

1 

1.04 

1.66 

6.21 

8.33 

16.62 

18.75 

11.98 

14.07 

12.50 

4.69 

3.65 

1.56 

.52 

.52 

1 

3 
8 

7 

7 

20 

19 

13 

10 

6 

3 

3 

1 

1.06 

8.16 

3.16 

7.37 

7.37 

21.05 

20.00 

13.68 

10.53 

5.26 

3.16 

3.16 

1.05 

1 
1 

3 
3 
9 
11 
12 
4 
1 
2 
1 

1 

2.04 
2.04 

6.12 

6.12 

18.36 

22.45 

24.49 

8.16 

2.04 

4.08 

2.04 

2.04 

3 

1 

6.55 
5.55 

5.55 
6.55 
5.55 
22.22 
22.22 
6.55 
16.66 

5  56 

1 
1 

1 

1 
1 

1 

16.36 
16.36 

16.36 
16.36 
16..36 
16.36 

.  70 
.  69 
.  68 
.  67 
.  66 
.  65 
.    64 

...  63 
.    62 

.  .  61 
.  60 
.  59 
.  68 
.  57 
.  56 
.  65 
.  64 
.  62 
.  55 
.    61 

.  .  8C 
.    4£ 

.  a 

.    4' 
.    ii 
.    it 
.     i4 
.    4i 
.    45 
.    41 
.    4C 
.    39 
.    36 
.        .    37 
.    36 
.    85 
.    34 

Tot 

als,  . 

236 

395 

426 

486 

416 

379 

340 

307 

278 

192 

96 

49 

18 

6 

Table  No.  13. — Showing  Weights  of  Boston  School  Girls.     Wlwle  Number  of  Observations,  Irrespective  of  Nationality. 


AGE    AT    LAST    BIKTHDAY. 

5  Yrs. 

6  Yes. 

7  Yes. 

8  YES. 

9  Ybs. 

10  Yrs. 

It  Yes. 

12  YBS. 

13  YES. 

14  Yes. 

IS  Yes. 

16  Yes. 

17  Yes. 

18  Yes. 

POUNDS. 

No. 

Per  cent. 

No. 

Per  cent. 

No.       Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

218  to  222, 

214  to  218, 

210  to  214, 

20e  to  210, 

202  to  206, 

198  to  202, 

194  to  198, 

190  to  a  94, 

186  to  190, 

182  to  186, 

178  to  182, 

174  to  178, 

170  to  174, 

166  to  170, 

162  to  166, 

158  to  162, 

154  to  158, 

150  to  154, 

146  to  150, 

142  to  14G, 

138  to  142, 

134  to  138, 

130  to  134, 

126  to  130, 

122  to  126, 

118  to  122, 

114  to  118, 

110  to  114, 

106  to  110, 

102  to  106, 

98  to  102, 

94  to    98, 

90  to    94, 

86  to    90, 

82  to    86, 

78  to    82, 

74  to    78, 

70  to    74, 

66  to    70, 

62  to    66, 

68  to    62, 

64  to   58, 

60  to    54, 

46  to    60, 

42  to    46, 

38  to    42, 

34  to    38, 

30  to    34, 

26  to    30, 

3 
13 

27 
122 
232 
160 

46 
2 

.49 
2.15 
4.46 
20.16 
38.35 
26.45 
7.60 
.33 

1        - 

1 
1 
1 

3 
16 
67 
178 
313 
283 
116 
8 

.10 

.10 

.10 

.30 

1.62 

6.79 

17.93 

31.71 

28.67 

11.75 

.81 

3 

11 

34 

109 

213 

340 

318 

150 

20 

1 

.25 

.91 

2.83 

9.09 

17.76 

28.35 

26.52 

12.51 

1.66 

.08 

1 

4 
7 

13 
47 
138 
263 
342 
285 
158 
34 
7 

.07 

.31 

.54 

1.00 

3.62 

10.62 

20.24 

26.33 

21.17 

12.16 

2.62 

.54 

1 

1 

0 
1 

5 

3 

8 

36 

52 

141 

226 

285 

223 

112 

45 

7 

1 

.08 
.08 

.17 

.08 

.43 

.26 

.69 

3.13 

4.52 

12.27 

19.66 

24.80 

19.41 

9.75 

3.92 

.61 

.08 

1 

3 

1 

2 

5 

11 

9 

20 

45 

83 

156 

173 

237 

183 

113 

37 

7 

2 

1 

.09 

.27 

.09 

.18 

.46 

1.01 

.83 

1.84 

4.13 

7.62 

14.32 

15.89 

21.76 

16.80 

10.38 

3.40 

.64 

.18 

.09 

« 

1 
1 

2 

4 

5 

6 

4 

18 

32 

36 

56 

95 

130 

131 

150 

130 

90 

33 

12 

.09 
.09 
.21 
.43 

.53 

.64 

.43 

1.92 

3.42 

3.85 

6.98 

10.14 

13.89 

14.00 

16.02 

13.89 

9.61 

3.52 

1.28 

1 

1 

1 

3 
3 
3 
6 

10 

5 

17 

18 

31 

63 

79 

101 

112 

102 

129 

109 

76 

49 

20 

5 

1 

.11 

.11 
.11 

.32 

.32 

.32 

.64 

1.07 

.63 

1.82 

1.92 

3.32 

6.66 

8.45 

10.80 

11.97 

10.91 

13.79 

11.65 

8.13 

5.24 

2.14 

.53 

.11 

1 

1 

1 
1 

6 
4 
13 
24 
20 
34 
64 
64 
70 
79 
89 
73 
72 
83 
65 
34 
24 
14 
4 
1 

_ 

.12 

.12 

.12 

.12 

.60 

.48 

1.57 

2.89 

2.41 

4.09 

7.71 

6.51 

8.43 

9.62 

10.71 

8.79 

8.67 

10.00 

7.83 

4.09 

2.89 

1.68 

.48 

.12 

1 
1 

2 
1 

2 

4 

5 

2 

12 

12 

18 

34 

40 

64 

57 

78 

72 

70 

62 

50 

50 

12 

15 

7 

3 

1 

.14 

.14 

.29 
.14 
.29 

.59 

.74 

.29 

1.80 

1.80 

2.66 

6.04 

6.92 

9.48 

8.44 

11.65 

10.66 

10.37 

9.18 

7.41 

7.41 

1.80 

2.22 

1.03 

.44 

.14 

1 

1 
1 

4 

3 

9 

9 

10 

17 

34 

31 

44 

60 

70 

62 

33 

29 

17 

17 

7 

7 

3 

.22 

.22 

.22 

.87 

.66 

1.96 

1.96 

2.18 

3.70 

7.41 

6.76 

9..58 

10.90 

15.26 

13.60 

7.19 

6.32 

3.70 

3.70 

1.52 

1.52 

.65 

1 

1 

1 

2 

1 

1 

4 

13 

16 

24 

25 

35 

33 

30 

38 

37 

29 

26 

14 

14 

3 

4 

1 

1 

.28 

.28 

.28 

.56 

.28 

.28 

1.13 

3.68 

4.25 

6.80 

7.08 

9.90 

9.35 

8.50 

10.76 

10.48 

8.22 

7.36 

3.96 

3.96 

.So 

1.13 

.28 

.28 

1 

3 
1 

2 
3 

8 
10 
10 
14 
22 
16 
16 
34 
38 
20 
11 
11 
7 
1 
4 

1 

.43 

1.29 
.43 

.86 
1.29 
3.43 
4.30 
4.30 
6.01 
9.44 
6.87 
6.87 
14.16 
16.31 
8.61 
4.72 
4.72 
3.00 
.43 
1.71 

.43 

1 

1 
1 

4 
1 
6 

11 

9 

16 

9 

10 

25 

10 

22 

16 

9 

2 

2 

1 

.64 

.64 
.64 

2.60 
.64 
3.87 
7.09 
5.81 

10.32 
5.81 
6.45 

16.13 
6.46 

14.20 
9.68 
5.81 
1.29 
1.29 
.64 

218  to  222 
214  to  218 
210  to  214 
206  to  210 
202  to  206 
198  to  202 
194  to  198 
190  to  194 
186  to  190 
182  to  186 
178  to  182 
174  to  178 
170  to  174 
166  to  170 
162  to  166 
158  to  162 
154  to  158 
150  to  154 
146  to  150 
142  to  146 
138  to  142 
134  to  138 
130  to  134 
126  to  130 
122  to  126 
118  to  122 
114  to  118 
110  to  114 
106  to  110 
102  to  106 
98  to  102 
94  to    98 
90  to    94 
86  to    90 
82  to    86 
78  to    82 
74  to    78 
70  to    74 
66  to    70 
62  to    66 
68  to    62 
54  to    58 
50  to    54 
46  to    50 
42  to    46 
38  to    42 
34  to    38 
30  to    34 
26  to    30 

Totals,    . 

605 

987 

1,199 

1,299 

1,149 

1,089 

936 

935 

830 

675 

459 

353 

233 

155 

Table  No. 

14. — Showing  WeighU 

of  Boston  School  Gir 

s  of  American  Parentage. 

AGE     AT     LAST     BIKTHDAY. 

S  Ybs. 

6YBa. 

7  Yns. 

8  Yks. 

9Yhs. 

10  Yxs. 

11  Yns. 

12  Ybs. 

13  Yes. 

14  Yes.          1 

15  Yrs. 

16  Yrs. 

17  Yes.         1 

18  Yes. 

»0. 

Per  cent. 

No. 

1 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

No.       Per  cent. 

No. 

1 
Per  cent. 

No. 

\ 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

218  to  222, 

214  to  218, 

210  to  214, 

206  to  210, 

202  to  206, 

198  to  202, 

194  to  198, 

190  to  194, 

186  to  190, 

182  to  186, 

178  to  182, 

174  to  178, 

170  to  174, 

166  to  170, 

162  to  166, 

158  to  162, 

154  to  158, 

150  to  154, 

146  to  150, 

142  to  146, 

138  to  142, 

134  to  138, 

130  to  134, 

126  to  130, 

122  to  126, 

118  to  122, 

114  to  118, 

110  to  114, 

106  to  110, 

102  to  106, 

98  to  102, 

94  to    98, 

90  to    94, 

86  to    90, 

82  to    86, 

78  to    82, 

74  to    78, 

70  to    74, 

66  to    70, 

62  to    66, 

58  to    62, 

54  to    58, 

60  to    64, 

46  to    50, 

42  to    46, 

38  to    42, 

34  to    38, 

30  to    34, 

26  to    30, 

1 

6 
4 
19 
65 
32 
10 

.79 
4.72 
3.13 
14.96 
43.30 
25.19 
7.90 

1 
1 
2 
7 
20 
39 
76 
63 
28 

.42 
.42 
.85 
2.96 
8.47 
16..52 
31.77 
26.69 
11.86 

2 

3 

15 

33 

60 

106 

84 

40 

3 

.68 
.87 
4.33 
9.54 
17.34 
30.63 
24.28 
11. .66 
.87 

1 

2 

6 
7 
14 
36 
73 
86 
68 
37 
5 
4 

.29 

.59 

1.48 

2.07 

4.14 

10.65 

21.60 

25.44 

20.12 

10.95 

1.48 

1.18 

2 

3 

6 
12 

14 
47 
50 
75 
69 
34 
9 
2 

- 

.61 

,93 

1.86 
3.71 
4.33 
14.55 
15.48 
23.22 
21.36 
10.53 
2.79 
.61 

1 

2 

2 
6 
8 
4 
8 
23 
23 
46 
56 
61 
53 
31 
12 
2 

.29 
.69 

.69 
1.48 
2.38 
1.19 
2.38 
6.84 
6.84 
13.69 
16.36 
18.15 
15.77 
9.23 
3.57 
.59 

1 
"2 

2 
4 
3 
8 
11 
14 
20 
34 
36 
32 
49 
37 
24 
11 
2 

.34 

.69 
.69 
1.38 
1.03 
2.76 
3.79 
4.83 
6.90 
11.72 
12.41 
11.03 
16.90 
12.76 
8.27 
3.79 
.69 

1 

1 
1 

2 
2 
1 
4 
2 
2 
8 
6 
12 
22 
34 
35 
41 
30 
40 
33 
21 
6 
6 

.32 

.32 

.32 

.64 

.64 

.32 

1.29 

.64 

.64 

2.59 

1.94 

3.88 

7.12 

11.00 

11.32 

13.27 

9.71 

12.94 

10.68 

6.79 

1.94 

1.62 

1 

1 
1' 

8 
12 
10 
13 
38 
22 
28 
25 
31 
24 
30 
19 
18 
12 
9 
6 

.32 

.32 
.32 
2.61 
3.91 
3.25 
4.23 

12.38 
7.16 
9.12 
8.14 

10.10 
7.82 
9.77 
6.19 
5.86 
3.91 
2.93 
1.63 

1 

2 

1 
3 
1 
6 
6 
9 
17 
17 
36 
29 
34 
29 
28 
29 
19 
14 
2 
6 
2 

.34 
.69 

.34 
1.03 
.34 
1.72 
2.07 
3.10 
6.86 
5.86 
12.41 
10.00 
11.72 
10.00 
9.66 
10.00 
6.55 
4.83 
.69 
2.07 
.69 

1 
1 

2 

1 

6 

6 

8 

11 

25 

21 

24 

30 

46 

25 

16 

14 

7 

6 

4 

1 

255 

.39 
.39 

.78 
.39 
2.35 
2.35 
3.13 
4.31 
9.80 
8.23 
9.41 
11.76 
18.03 
9.80 
6.27 
6.47 
2.74 
2.35 
1.56 
.39 

1 

1 

1 

1 
1 
1 

2 
9 

10 
19 
19 
24 
24 
20 
25 
25 
15 
15 
8 
11 
1 
4 

1 

.42 

.42 

.42 

.42 

.42 

.42 

.84 

3.78 

4.20 

7.98 

7.98 

10.08 

10.08 

8.40 

10.50 

10.50 

6.30 

6.30 

3.36 

4.62 

.42 

1.68 

.42 

2 

1 

2 

6 
7 
8 
11 
16 
16 
12 
26 
23 
12 
9 
8 
5 

3 

1 

1.19 
.59 

1.19 
1.19 
3.57 
4.16 
4.76 
6.55 
8.92 
9.52 
7.14 
14.88 
13.69 
7.14 
5.36 
4.76 
2.97 

1.79 

.59 

1 

1 

3 
1 
5 
9 
8 

13 
6 
9 

18 
7 

17 

11 
6 
1 
1 
1 

.84 

.84 

2.54 

.84 

4.23 

7.63 

6.78 

11.02 

5.08 

7.63 

15.25 

6.93 

14.40 

9.32 

5.118 

.84 

.84 

.84 

218  to  222 

214  to  218 

210  to  214 

206  to  210 

202  to  206 

198  to  202 

194  to  198 

190  to  194 

186  to  190 

182  to  186 

178  to  182 

174  to  178 

170  to  174 

166  to  170 

162  to  166 

158  to  162 

164  to  158 

150  to  164 

146  to  150 

142  to  146 

138  to  142 

134  to  138 

130  to  134 

126  to  130 

122  to  126 

118  to  122 

114  to  118 

110  to  114 

106  to  110 

102  to  106 

98  to  102 

94  to    98 

90  to    94 

86  to    90 

82  to    86 

78  to    82 

74  to    78 

70  to    74 

66  to    70 

62  to    66 

68  to    62 

54  to    58 

.50  to    54 

46  to    50 

42  to    46 

38  to    42 

34  to    38 

30  to    34 

26  to    30 

Totals,  . 

127 

236 

346 

338 

323 

336 

290 

309 

307 

290 

238 

168 

118 

Table  No.  15. — Slwwing  Weights  of  Boston  School  Girls  of  Irish  Parentage. 


AGE    AT    LAST    BIRTHDAY. 

POUNDS. 

5  Yhs. 

6  Yhs. 

7  Vr9. 

8  YR3. 

9  Ye3. 

10  Yits. 

11  Yrs. 

IS  Yes. 

13  Yrs. 

14  Yhs. 

15  Yes. 

la  Yes. 

17  Yes. 

18  Yes. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

218  to  222, 
214  to  218, 
210  to  214, 
206  to  210, 
202  to  206, 
198  to  202, 
194  to  198, 
190  to  194, 
186  to  190, 
182  to  186, 
178  to  182, 
174  to  178, 
170  to  174, 
166  to  170, 
162  to  166, 
158  to  162, 
154  to  158, 
150  to  154, 
146  to  150, 
142  to  146, 
138  to  142. 
134  to  138, 
130  to  134, 
126  to  130, 
122  to  126, 
118  to  122, 
114  to  118, 
110  to  114, 
106  to  110, 
102  to  106, 
98  to  102, 
94  to    98, 
90  to    94, 
86  to    90, 
82  to    86, 
78  to    82, 
74  to    78, 
70  to    74, 
66  to    70, 
62  to    66, 
58  to    62, 
54  to   58, 
60  to    54, 
46  to    50, 
42  to    46, 
38  to    42, 
34  to    38, 
30  to    34, 

1 
3 
11 

45 
97 
62 
17 

.42 
1.27 

4.66 
19.06 
41.10 
26.27 

7.20 

1 
1 

4 
23 
79 
127 
112 
45 
3 

.25 

.25 
1.02 
5.82 
20.00 
32.15 
28.35 
11.39 
.76 

1 

4 

11 

46 

73 

115 

126 

46 

3 

1 

.23 

.93 

2,58 

10.80 

17.13 

27.00 

29.57 

10.80 

.70 

.23 

1 

1 

3 

20 
54 
99 
126 
95 
68 
18 
1 

.21 

.21 
.62 
4.12 
11.11 
20.37 
25.92 
19.54 
13.40 
3.74 
.21 

1 
1 

2 

12 

19 

46 

90 

105 

81 

38 

18 

2 

1 

.24 
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DISEASE  OF  THE  MIND.* 


"  other  nations  are  making  rapid  progress ;  and  if  the  States  are  to  keep 
before  them,  or  even  to  keep  up  with  them,  they  must  be  anxiously  looking 
around  for  suggestions,  and  ready  to  adopt  improvements  from  all  quar- 
ters."— President  McCosli  in  the  International  Review,  March,  1874. 

"  It  is  manifest,  that  if  we  would  hope  to  keep  our  institutions  up  to  the 
recent  level  of  those  of  England  and  France  and  Germany,  it  must  be  done 
by  unremitting  activity,  by  never  being  satisfied  with  present  attainments, 
and  by  keeping  the  community  well  advised  of  the  absolute  necessity  of 
liberal  means  to  meet  this  great  end." — Dr.  Luther  V.  Bell's  Ee;portfor  1853. 

Eaelt  Treatment  of  the  Insane. 
It  is  impossible  to  get  any  fair  idea  of  the  present  status  of 
the  insane  f  and  their  treatment  without  reviewing  briej&y  the 
history  of  the  subject.  Mental  aberration  has,  of  course, 
existed  in  some  form  from  the  earliest  times.  The  ancient 
Egyptians  had  temples  |  dedicated  to  Saturn  (Seb)  in  charge 

*  This  term  (on  the  whole,  the  least  objectionable')  is  used  as  signifying  a  certain 
morbid  condition  of  the  brain,  whereby  the  cerebral  functions  are  impaired  to  a  suffi- 
cient degree  to  seriously  interfere  with  the  ordinary  relations  of  life,  or  render  them 
impossible.  Of  course  this  "  certain  morbid  condition  "  was  arbitrarily  limited  in  its 
application  when  little  was  known  of  the  subject ;  it  is  meant  to  exclude  a  similar 
state  of  the  mental,  moral  and  emotional  faculties  often  observed  in  many  of  the 
common  fevers  and  other  diseases. 

The  writer  desires  to  express  his  indebtedness  to  Rev.  W.  C.  Gannett,  Dr.  D.  F. 
Lincoln,  and  Dr.  A.  H.  Nichols,  for  many  valuable  suggestions  and  criticisms  in  their 
careful  revision  of  the  manuscript  or  proof,  and  to  Dr.  Edward  Jarvis  for  the  use  of 
his  library  of  rare  pamphlets,  reports,  etc.,  in  preparing  this  paper.  Several  hundred 
books,  pamphlets,  reports,  etc.,  have  been  consulted;  but  no  attempt  is  made  to  give 
a  bibliography  of  the  subject,  which,  indeed,  would  constitute  a  large  volume  by 
itself.  If  any  desire  to  pursue  their  investigations  farther,  the  references  in  the  text 
and  in  the  foot-notes  will  probably  be  sufficient  for  their  purpose. 

t  The  discussion  of  the  subject  here  will  be  confined  within  its  strictly  practical 
limits.  Those  portions,  therefore,  which  relate  to  the  causes,  prevalence,  increase, 
prevention,  etc.,  have  been  necessarily  omitted,  as  involving  a  minute  examination  of 
statistics,  and  as  demanding  a  separate  consideration  by  themselves. 

X  It  is  well  known  that  the  Greeks  and  Romans  treated  the  sick,  and  probably 
some  of  the  insane,  too,  in  rooms  adjoining  their  temples. 
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of  priests,  who  "cured"  the  insane  by  amusement,  occupa- 
tion and  healthful  habits  chiefly,  but  with  the  pretended  exer- 
cise of  spiritual  influence.  In  the  early  Greek  writers,  and  in 
the  Old  Testament,  we  find  delineations  of  mental  disease, 
and  in  the  later  Greek  tragedians,  but  without  any  apparent 
appreciation  of  its  true  character.  The  physicians  were 
mystics  :  some  of  them  recommended  hellebore  from  Mount 
CEta,  and  others  extolled  that  of  Galatia  or  Sicily.  Hippoc- 
rates first  had  a  fair  conception  of  the  real  nature  of  insanity, 
and  treats  of  it,  although  briefly,  on  more  rational  principles. 
Some  of  his  disciples  had  very  clear  ideas  of  its  treatment  by 
medical  and  moral  means ;  but  the  Hippocratic  oath  bound 
them  to  a  secrecy  which  prevented  their  knowledge  from 
becoming  at  all  general.  Asclepiades,  although  difiering 
with  Hippocrates  in  many  points  of  theory,  had  essentially 
the  same  views  with  regard  to  the  nature  of  mental  disease, 
— its  dependence  on  bodily  conditions,  and  its  treatment  by 
remedial  agents.  Plato  thought  that  there  were  two  forms  of 
mania, — one  of  purely  corporeal  origin,  and  one  an  inspira- 
tion from  the  gods. 

The  first  insane  asylum  of  which  we  have  any  definite 
knowledge  was  built  by  the  monks  at  Jerusalem,  in  the  sixth 
century,  for  their  fellows  whose  reason  had  given  way  under 
the  austere  penances  which  had  produced  a  St.  Jerome 
and  a  St.  Simeon  Stylites.  This  was  about  two  centuries 
after  the  establishment  of  the  first  public  hospital,  which 
was  built  by  a  Roman  lady  as  a  penance  and  a  gift  to  her 
native  city. 

In  the  seventh  century,  the  insane  began  to  make  pilgrim- 
ages to  the  shrine  of  St.  Dympna  *  at  Gheel,  near  Antwerp, 
in  th,e  hope  that  they  would  there  find  restoration  to  health.  In 
time  quite  a  colony  of  them  grew  up,  living  in  the  houses  of 
the  peasants,  to  which  others  of  the  insane  were  sent,  because 
they  could  be  cheaply  cared  for  there.  Later  still,  it  was 
taken  in  charge,  and  in  1851  organized  by  the  State,  still 
keeping  up  the  daily  visit  to  St.  Dympna's  tomb,  without 

*  An  Irish  girl  who  fled  thither  to  escape  from  a  cruel  father,  and  whose  persecu- 
tions, when  followed  and  found  by  him,  became  famous.  We  have  become  familiar, 
recently,  with  a  similar  movement  in  the  "  miraculous  appearance "  at  Lourdes  in 
France,  and  in  the  annual  pilgrimages  to  that  place. 
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which  the  benefits  from  air,  exercise  and  employment  were 
thoufijht  of  little  account. 

At  Fez,  several  asylums  existed  in  the  seventh  century. 
At  the  beginning  of  the  fourteenth  century,  one  was  built  at 
Cairo,  and  Lecky  thinks  that  "  it  is  probable  that  the  care  of 
the  insane  was  a  general  form  of  charity  in  Mohammedan 
countries."  * 

Among  Christians,  the  first  in  Western  Europe  was  founded 
by  a  monk  in  Valencia  in  1409,  and  the  same  century  saw  the 
establishment  of  four  others  in  Spain.  The  Moors  were  un- 
doubtedly in  advance  of  the  Christians  at  this  time  in  all 
matters  relating  to  health ;  f  and  Desmaisons  gives  them  the 
credit  of  this  movement  in  Spain.  An  insane  asylum  was 
opened  in  Utrecht  J  in  the  fifteenth  century,  which  remained 
in  private  hands  until  1834.  In  the  middle  of  the  sixteenth 
century,  the  Spaniards  erected  an  insane  asylum  in  Rome,  the 
year  after  the  old  hospital,  now  represented  by  Bethlehem  § 
("Bedlam"),  was  opened  in  London,  and  about  a  century 
before  the  first ||  in  Paris. 

During  the  two  centuries  following  the  establishment  of  the 
first  asylum  in  Spain,  the  monks,  who  were  the  principal  de- 
positaries of  medical  knowledge,  had  the  care  of  the  insane  in 
convents  in  Europe.  Their  treatment  was,  with  few  exceptions,. 
ignorant  and  barbarous,  until  St.  Vincent  de  Paul  travelled 
from  land  to  land  proclaiming  that  the  darkened  mind,  which 
was  at  that  time  looked  upon  and  treated  as  if  possessed  by 
evil  spirits,  was  just  as  much  a  visitation  from  God  as  the 
darkened  eyesight.  The  Franciscan  monks  used  then  to  whip 
daily  those  under  their  charge, — a  means  of  discipline  which, 
indeed,  they  used  also  upon  themselves ;  and  i\  would  be  idle 
to  guess   how    many  were    burned,   put   to    the    rack^  etc.,, 

*  History  of  European  Morals,  II.,  p.  94. 

t  Seventh  Report  of  the  State  Board  of  Health,  p.  276. 

X  A  Visit  to  Thirteen  Asylums  for  the  Insane  in  Europe.  By  Pliny  Earle,  M.  B., 
Philadelphia,  1841.  Institutions  for  the  Insane  in  Prussia,  Austria,  and  Germany. 
By  Pliny  Earle,  M.  D.,  Utica,  1853. 

§  This  was  founded  in  1246  as  one  of  the  religious  houses  of  the  Order  of  Beth- 
lehem. W^hen  these  houses  were  suppressed  in  the  time  of  Henry  VIII.,  it  became  a 
small  insane  asylum  for  the  corporation  of  London,  although  the  insane  had  been 
known  to  be  received  there  for  at  least  the  previous  century  and  a  half.  It  was  rebuilt 
in  1675,  and  again  in  1814.    The  first  medical  attendant  was  appointed  in  1632. 

II  This  was  really  only  a  department  of  the  Hdtel  Dieu,  where  three  or  fom*  were 
sometimes  placed  in  one  bed. 
42 
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under  the  theory  of  witchcraft  and  devilcraft.  The  Knights 
of  Malta,  at  that  time,  received  the  insane  with  the  other  sick 
in  their  hospitals. 

In  1751,  a  few  benevolent  gentlemen  in  London  established 
the  first  asylum  in  modern  times  (St.  Luke's)  for  the  care  of 
the  insane  exclusively.  From  the  first,  there  were  separate 
wards  for  the  curable  and  for  the  incurable. 

At  the  very  close  of  the  last  century,  there  were  three  cor- 
porate asylums  and  one  public  in  the  United  States,  and  five 
public  in  England.  The  private  asylums  were  also  very  few, 
that  of  the  parson-doctor,  Willis,  in  England,  being  the  most 
celebrated.  In  fact,  the  reputation  of  Willis  was  so  great  that 
he  was  called  to  attend  King  George  the  Third  in  his  second 
attack  of  mental  disease  in  1788.  His  treatment  of  even  so 
exalted  a  personage  was  arbitrary  and  dogmatic  in  the  ex- 
treme. Mechanical  restraint  was  liberally  used,  and  the 
strait-jacket  was  one  of  the  common  means  of  "discipline." 
In  his  own  asylum  it  must  have  been  the  same,  although  for 
his  more  quiet  patients  he  was  in  advance  of  his  day,  and 
depended  to  some  extent  on  an  excellent  table,  regular  habits, 
general  good  health  and  agreeable  occupation  ;  but  he  allowed 
his  attendants  to  beat  the  more  unruly  *  when  they  thought 
it  necessary. 

The  age  was  one  of  the  most  absolute  dogmatism ;  but  in- 
sanity and  the  phenomena  of  mind  were  thought  to  belong  to 
the  province  of  the  theologian  and  the  metaphysician,  and  their 
dosma  was  even  more  narrow  than  that  of  the  doctors. 

Neither  Hojffmann,  Stahl  nor  Boerhaave  had  advanced  the 
knowledge  of  insanity.  Cullen  in  Scotland  and  Morgagni  in 
Italy  had  begun  accurate  observations ;  but  not  until  John 
Hunter  went  to  London,  in  1748,  was  the  inductive  method 
of  study  in  medicine  fairly  inaugurated,  and  he  was  so 
far  in  advance  of  his  time  that  he  never  had  an  audience  of 
twenty  persons  in  all  the  years  of  his  lecturing.  Although 
he  was  "  a  man,  who,  for  comprehensive  and  original  research, 
comes  immediately  after  Adam  Smith,  and  must  be  placed  far 
above  any  other  philosopher  whom  Scotland  has  produced,"! 
his  principle  of  careful  deductions  from  recorded  facts  had 

*  This  was  also  permitted  by  the  regulations  of  "  Bedlam." 
t  Buckle's  History  of  Civilization,  II.,  p.  432. 
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not  been  generally  adopted  in  medicine,  and  nowhere  had  it 
been  applied  to  the  study  of  the  mind.  The  regular  physi- 
cians did  not  study  mental  diseases  in  the  schools,  and  Warren 
and  his  illustrious  compeers  in  London  looked  upon  Willis, 
with  his  enormous  fees,  as  only  a  charlatan. 

During  the  last  quarter  of  the  past  century,  the  insane, 
when  not  entirely  neglected,  were  almost  universally  confined 
in  jails  and  poorhouses,  and,  of  course,  in  chains.  In  Scot- 
land, a  farmer,  "as  large  as  Hercules,"  had  a  reputation  for 
curing  them  by  his  severity.  In  England,  the  practice  of 
making  several  hundred  pounds  a  year,  by  exhibiting  the 
inmates  of  Bethlehem  Hospital  to  the  populace  for  a  small 
fee,  was  given  up  only  in  1770.  In  France,  asylums  were 
considered  only  as  receptacles  for  chronic  cases,  where  the 
attendants  (often  convicts  serving  out  their  time)  were  allowed  . 
to  whip  them.  Van  Helraont  had  recommended  sudden  plung- 
ing of  the  insane  into  cold  water  and  keeping  them  there  for 
some  moments,  and  that  remedy  was  still  used.  In  this  country 
the  treatment  was  no  better.  The  Spaniards  alone,  accord- 
ing to  Pinel,*  especially  in  the  asylum  at  Saragossa,  where 
the  inscription  urbis  et  orbis  was  placed  over  the  door,  had  a 
rational  open-air  treatment. 

It  does  not  come  within  the  scope  of  this  paper  to  enter 
fully  into  the  humiliating  records  of  that  age,  nor  to  discuss 
the  reasons  why  the  intelligent  views  of  the  Egyptians, 
Greeks  and  Romans,  so  utterly  lost  in  the  darkness  of  the 
Middle  Ages,  did  not  reappear  upon  the  revival  of  learning 
or  during  the  splendid  Elizabethan  age. 

With  their  religion,  the  Hebrews  transmitted  to  the  Christ- 
ians of  Europe  their  demon-theory  of  insanity ;  and  it  was 
considerably  less  than  a  century  ago  that  the  insane  began 
again,  by  the  efforts  of  Willis,  Pinel,  Tuke,  Chiaruggi,  Reil, 
Langermann  and  Rush,  to  be  treated  as  sick  people.  Then, 
as  Roller  says,  wurden  die  verlorenen  Menschenrechte  wieder 
gewonnen-\  (the  lost  rights  of  humanity  were  regained). 

Up  to  that  time  no  one  had  described  the  phenomena  of 
mental  disease  so  accurately  as  Shakespeare ;  no  one  its 
pathology  and  treatment  better  than  Goethe. 

*  Traits  medico-philosophique  sur  I'alienation  men  tale.    Paris,  1801,  p.  250. 
t  Psychiatrische  Zeitfragen  aus  dem  Gebiet  der  Irrenfarsorge,  Berlin,  1874. 
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Pinel's  Reform  and  European  Progress. 

France, 

The  Due  de  La  Roehefoueauld,  Tenon,  and  a  few  others  in 
Paris  took  the  first  steps  in  the  reform  of  the  treatment  of  the 
insane  which  marks  the  present  centenary,  a  matter  to  which 
their  attention  had  been  called  by  John  Howard  in  his  visit  to 
Europe  in  1780 ;  but  Pinel  was  the  great  man  in  that  work. 
He  was  appointed  by  the  government  to  examine  and  report 
on  the  asylums  at  Paris  and  Charenton  ;*  and  afterwards,  in 
1792,  when  a  mature  physician  in  middle  life,  and  a  member  of 
the  Royal  Academy,  he  became  superintendent  of  the  Bicetre, 
the  asylum  for  incurable  males.  Later  still  Salpetriere,  where 
the  female  insane  were  confined,  was  placed  under  his  charge. 
The  events  of  the  revolution  had  filled  the  wards  with  the 
most  excited  cases.  They  were  usually  sent  first  to  Hotel 
Dieu,  the  general  hospital,  where  they  were  bled,  purged, 
and  douched,  and  then  afterwards  to  the  insane  asylum,  if 
they  were  thought  incurable.  The  asylum  was  not  looked 
upon  as  a  hospital,  a  place  of  cure. 

As  soon  as  Pinel  received  his  appointment,  he  repeatedly 
asked  the  Commune  to  allow  him  to  remove  the  chains  from 
all  who  wore  them,  or  one-fourth  of  those  confined.  The 
idea  was  to  them  preposterous  ;  but  finally,  tired  out  with  his 
importi^nity,  they  allowed  Couthon  to  go  with  him  to  see  what 
could  be  done.  After  looking  over  the  patients,  he  said  to 
Pinel,  ^^  Ah,  ga!  citoyen,  es-tu  fou  toi-meme  de  vouloir  de- 
chainer  depareils  animaux  .?"  (citizen,  are  you  crazy  yourself 
that  you  would  unchain  such  animals?)  He  persisted,  how- 
ever, removed  the  chains  from  fifty-three  persons  in  three 
days,  beginning  with  that  one  who  had  been  thought  the  most 
desperate,  and  sought  to  give  them  occupation,  making  one 
his  servant,  interesting  others  in  attending  to  those  more 
needing  care  than  themselves,  etc., — apparently  getting  the 
hint  from  Thouin,  of  the  insane  asylum  at  Amsterdam,  who 
employed  the  quiet  inmates  in  taking  care  of  others,  as  was 
then  the  custom  generally  in  Holland.  Pinel  kept  constantly 
before  him   his  independent  motto,  "  Ohercher  a  eviter  toute 

*  Then  established  aboat  a  half-century. 
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illusion,  toute x>revention,  touie  opinion  adoptee  sur parole*  (to 
seek  to  avoid  all  illusion,  all  prejudice,  all  opinion  taken  on 
authority).  He  still,  however,  held  the  strait-jacket  {gilet 
de  force)  in  high  repute ;  and  although  he  was  the  first  in 
modern  times  to  adopt  the  "  moral  treatment  "f  in  a  public 
asylum,  his  practice  may  be  inferred  from  his  choosing  large 
and  muscular  men  for  his  attendants. 

Pinel  knew  almost  nothing  of  pathology.  He  read  Hip- 
pocrates, Aretseus,  Galen  and  Celsus.  The  contemporary 
medical  writers  and  their  theories  he  cared  little  about.  He 
believed  chiefly  in  careful  observation  of  the  insane  them- 
selves, and  never  for  a  moment  countenanced  the  force, 
deception  and  ingenious  tricks  of  surprise  and  terror  in 
such  general  use  at  that  time.  Cullen,  with  his  theory  of 
three  forms  of  insanity, —  (1)  mental,  (2)  corporeal,  (3)  of 
obscure  origin, — he  regarded  as  simply  a  little  above  the  rest 
of  the  theorists.  The  German  writers,  generally,  he  con- 
sidered as  even  less  practical  than  the  English  and  Scotch ; 
but  excepts  Greding,  whose  two  hundred  careful  autopsies  he 
speaks  of  with  approbation  as  praiseworthy  efforts,  although 
denying  that  any  relation  could  be  established  between  post- 
mortem appearances  and  intellectual  derangements  observed 
during  life.  His  knowledge  of  psychology  he  got  chiefly  from 
Condillac,  Montaigne,  Locke,  Harris,  Smith  and  Stewart. 
He  had  only  five  classes  of  mental  disease  :  (1)  melancholia, 
simple,  or  complicated  with  hypochondriasis ;  (2)  mania  with- 
out delirium  or  incoherence ;  (3)  mania  with  delirium ;  (4) 
dementia ;  (5)  idiocy.  Still,  even  in  this,  he  was  in  advance 
of  his  time ;  for,  according  to  the  Vienna  school,  there  were 
only  two  divisions  :  (1)  maniacal  delirium,  and  (2)  melan- 
cholic delirium. 

The  reform  was  slow  in  its  advances.  Following  Greding  in 
Berlin,  Pinel  made  careful  autopsies  and  dissections  and  ex- 
aminations of  the  brain ;  but  these  were  fragmentary  bits  of 
evidence  until  Bichat  appeared,!  the  greatest  investigator  and 

*  A  fall  account  of  this  great  work,  by  Pinel's  son,  may  be  found  in  the  Memolres 
de  I'Academie  Royale  de  Medecine,  Tome  V. 

t  This  term  has  been  used  since  Pinel's  day  to  indicate  amusement,  occupation,  and 
all  generally  elevating  influences. 

X  His  Anatomic  Generale  was  published  in  1801,  and  the  Recherches  Physiologiques 
in  1800. 
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generalize!  of  his  age,  whose  researches  and  experiments  in 
anatomy  and  physiology  make  an  epoch  in  the  history,  of 
science,  and  after  whom  came  Louis  and  modern  medicine 
based  upon  exact  observation.  One  of  his  pupils,  Esquirol, 
advanced  the  pathology  of  mental  disease  as  Pinel  had  ad- 
vanced its  treatment.  He  visited  the  colony  of  the  insane  at 
Gheel,*  with  his  students,  in  1821,  and  opened  a  discussion 
as  to  its  merits,  which  was  continued  in  nearly  all  the  languages 
of  Europe.  Upon  his  return  to  Paris  he  established  the  farm 
.in  connection  with  the  Bicetre,  which  Pinel  had  attempted 
without  success.  He  also  devoted  much  attention  to  asylum 
construction,  and  for  years  after  his  time  his  plan  of  a  large 
rectangular  block  with  a  court  in  the  centre  was  the  one 
adopted.  His  Maladies  Mentales,  published  in  1838,  and 
based  upon  an  experience  of  forty  years  at  Charenton  and  in 
the  Salp^tri^re,  may  be  referred  to  for  a  full  description  of 
the  historyf  of  asylums  in  France.  In  Esquirol's  private 
institution  for  the  insane  (each  one  of  whom  had  an  attendant) 
the  quiet  patients  dined  with  his  family ;  the  others  were 
treated  with  a  free  use  of  the  strait-jacket. 

Many  years  after  Pinel's  death,  chains  were  in  ^common  use 
in  the  treatment  of  the  insane  on  the  continent  of  Europe 
outside  of  the  great  university  cities,  and  in  Great  Britain ; 
but  the  work  of  careful  research  went  on,  while  the  labora- 
tories of  Berlin,  Paris,  and  later,  Vienna,  were  busy  with 
scalpels  and  reagents.  The  doctors  were  still  disputing 
whether  insanity  were  an  affection  of  an  immaterial  mind  or 
of  the  material  brain ;  whether  it  arose  from  disease  or  vice. 

Germany. 
The  first  German  asylum  for  the  custody  of  the  insane  alone 
was  ready  to  receive  patients  in  Vienna  in  1784.     Its  name, 
the  JSfarrenthurm  (fools'  tower) ,  gives  a  fair  idea  of  the  views 

*  Without  entering  upon  the  merits  and  faults  of  Gheel,  or  the  question  of  the  pro- 
priety of  hiring  out  a  helpless  class  to  ignorant  peasants,  there  can  he  no  doubt  that 
Griesinger  was  right  in  saying  that  the  experiment  has  proved  that  the  gi-eater  number 
of  the  insane  do  not  requke  the  confinement  of  an  asylum ;  that  many  of  them 
can  be  safely  trusted  with  more  liberty  than  these  institutions  allow,  and  that  associ- 
ation in  the  family  life  is  very  beneficial  to  many  patients.  A  good  account  of  Gheel 
may  be  found  in  the  Revue  des  Deux  Mondes  for  January,  1857. 

fin  general  terms  this  presents  nothing  distinctive,  farther  than  those  portions 
already  referred  to. 
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of  its  founders.     Practices  continued  there  which  had  been 
abandoned  in  "Bedlam"  adozen  years  before. 

About  the  beginning  of  this  century,  insanity  began  to  be 
looked  upon  as  curable  in  Germany,  the  Saxons  taking  the 
lead.  They  published  the  firct  journal  exclusively  devoted 
to  psychological  medicine,  in  1805,  and  appointed  Heinroth 
their  first  professor  of  that  branch  at  Leipsic  in  1811.  The 
psychic  theory  of  insanity  was  then  universally  accepted  by 
them,  and  Langermann  was  their  acknowledged  leader. 

Langermann's  project  of  asylums  for  the  insane,  embodying 
many  excellent  features,  was  adopted  at  Sonnenstein,  under 
Pienitz,  and  soon  after  at  Waldheim  and  Colditz.  These  two 
men  and  Heinroth  developed  Pinel's  treatment,  with  which 
they  had  become  familiar.  Their  ideas  may  be  inferred 
from  the  fact  that  Heinroth,  who  wrote  a  treatise  on  mental 
hygiene,  thought  that  all  insanity  began  in  vice,  and  that 
Langermann  said,  "  God  only  knows  whether  an  insane  per- 
son can  be  cured  or  not," — an  opinion  which  he  afterwards 
modified. 

When  insanity  began  to  be  generally  looked  upon  as  cur- 
able by  the  medical  profession  in  Germany,  asylums  for  the 
cure  {Jieil-anstalten)  as  well  as  for  the  custody  {^jpflege- 
anstalten)  of  the  insane  were  established.  Unfortunately, 
from  motives  of  economy  or  from  necessity,  the  two  were 
soon  united  in  practice,  at  first  by  having  the  two  classes  in 
separate  buildings  under  one  head,  and  later  by  placing  both 
under  one  roof.  From  1820  to  1849,  fourteen  more  asylums 
were  erected. 

The  psychic  theory  held  its  ground  pretty  well  until  the 
time  of  Griesinger,  although  shaken  by  Jacobi  in  Germany 
and  Van  der  Kolk  in  Holland,  both  of  whom  did  service  in 
calling  attention  to  the  more  material  and  practical  ideas  of 
the  countrymen  of  John  Hunter  and  of  Bichat.  The  profes- 
sorship of  psychology  was  established  in  Berlin  about  1830, 
and  the  word  seelenstorung  (psychical  disorder),  as  applied  to 
insanity,  gradually  gave  way  to  geisteskrankhe,it  (disease  of 
the  mind),  thus  indicating  something  of  a  step  forward  as 
more  clearly  recognizing  the  purely  physical  character  of  the 
malady. 

The  great  advance  of  this  age  was  made  by  Griesinger, 
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who,  when  twenty-two  years  old  (1839),  was  an  assistant 
physician  in  one  of  the  asylums  of  Germany.  His  dis- 
tinguished services  for  the  following  twenty-nine  years,  to 
the  time  of  his  death,  well  earned  for  him  his  title  of  the 
"greatest  of  modern  alienists."  Like  Pinel,  he  was  not,  in 
the  narrow  sense,  a  specialist,  for  his  contributions  to  general 
medicine  alone  would  have  rendered  him  famous.  He  first 
established  the  diagnosis  of  diseases  of  the  mind  upon  an 
exact  basis  and  by  logical,  methodical  processes,  a  work  in 
which  he  got  great  assistance  from  his  illustrious  contempo- 
rary, Yirchow,  the  acknowledged  head  of  the  medicine  of  the 
present  day  as  based  upon  scientific  research  and  sound 
pathology,  and  as  great  in  his  time  as  John  Hunter  and  Bichat 
were  during  the  last  half  of  the  past  and  at  the  beginning  of 
the  present  century. 

In  1845,  Griesinger  strongly  recommended  the  introduc- 
tion of  the  clinical  study  of  mental  disease  in  the  schools  ;  but, 
at  Tubingen,  where  he  was  then  lecturing,  he  had  not  facilities 
for  carrying  out  his  design.  He  began  this  kind  of  clinical 
instruction  at  Zurich  in  1864,  as  had  then  already  been  done  at 
Erlangen,  Wlirzburg,  Munich  and  Gottingen.  The  same  step 
was  taken  in  Berlin*  in  1865,  by  Ideler,  whom  Griesinger 
succeeded  in  the  following  year  as  professor  of  psychological 
medicine  and  physician  to  the  department  for  the  insane  in 
the  Charity  Hospital. 

At  the  present  time,  in  the  study  of  the  physiology  and 
pathology  of  the  brain,  based  upon  exact  research, |  Germany 
stands  easily  first ;  and  the  great  universities  of  Berlin  and 
Vienna,  under  Westphal  and  Meynert,  take  the  lead  in  a 
work  where  there  are  so  many  distinguished  investigators 
that  it  would  be  useless  to  try  to  even  name  them  all. 

Most  of  the  improvements  in  hospital-construction  in  Ger- 
many have  come  from  England  and  the  United  States ;  but, 
just  as  the  first  permanent  "American  hospital"  (the  small 
separate  buildings  found  so  successful  during  our  late  war) 
was  built  in  Germany,  so  is  German  science  now  constructing 

*  In  Vienna,  also,  about  the  same  time. 

t  It  is  not  possible  to  consider  this  subject  here,  or  to  discuss  the  opposing  theories 
held  by  Hitzig  and  Brown-Sequard.  The  present  position  of  scientific  men  on  this 
point  may  be  found  in  articles  by  Prof.  H.  P.  Bowditch  in  the  Boston  Med.  and  Surg. 
Journal,  July  20  and  27, 1876;  and  in  the  British  Med.  Journal,  Dec.  2,  1876. 


1877.]  DISEASE  OF  THE  MIND.  337 

the  first  insane  asylum*  which  embodies  the  present  knowl- 
edge of  the  subject. 

English  Progress  and  Conollt. 

In  1796,  four  years  after  Pinel's  great  reform,  a  Quaker  lay- 
man, William  Tuke,  abolished  the  chains  of  the  insane  in  his 
part  of  the  world,  in  building  the  "Retreat"  at  York,  Eng- 
land. 

After  Pinel  and  Tuke,  the  next  great  step  in  advance  was 
made  by  ConoUy,  a  mature  English  physician  of  forty-five ; 
but,  in  order  to  understand  his  work,  and  the  peculiar  need 
in  England  of  such  work,  it  will  be  necessary  to  review  the 
history  of  mental  disease  in  that  country,  although  very 
briefly.  A  full  account  may  be  found  in  the  reports  of 
the  parliamentary  commissions  of  1807,  1815,  1827  and 
1844. 

In  1815  patients  were  chained  to  the  walls  of  the  best 
asylum  in  London;  at  Fonthill,  thirteen  out  of  fourteen  were 
in  chains  or  handcuSs,  and  in  another  asylum  there  was 
one  towel  to  170  patients.  In  1822,  in  some  counties,  jails 
were  converted  into  asylums  for  the  insane  without  change 
of  structure,  and  were  so  used  as  late  as  1842.  In  1827V, 
at  Bethnal  Green,  with  its  500  patients,  some  were  chainedl 
to  their  cribs  and  confined  from  Saturday  evening  till  Monday- 
morning,  in  order  to  give  the  attendants  their  Sunday  holi- 
day. No  physician  or  surgeon  was  in  charge,  but  an  apoth- 
ecary visited  two  or  three  times  a  week. 

The  first  commissionf  to  look  after  pauper  lunatics  was 
appointed  in  1828,  and  that  for  the  metropolis  of  London, 
only.  Up  to  that  time,  the  only  Act  in  force  enabled  any 
two  justices  to  cause  them  to  be  apprehended  and  to  be  locked, 
up  in  some  secure  place  "and  there  chained";  and  if  the- 
pauper's  settlement  should  prove  to  be  in  another  parish,  then 
he  was  to  be  forwarded  thither,  and  "locked  up  and  chained"' 
by  the  justices  of  that  district. 

In  1828  twelve  counties  in  England. had, provided  asylums. 

*  See  Professor  Westphal's  letter,  page  379. 

t  The  origin  and  duties  of  the  office  of  Lord  Chancellor's  Visitor  are  so  admira-- 
bly  given  in  Di'.  Bucknill's  letter  at  a  subsequent  page,  that  only  a  reference  to  it 
is  needed  here. 

43 
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for  the  insane,  although  the  law  requiring  them  was  passed  in 
1808.  Six  more  had  been  built  in  1841.  Many  of  them  had 
no  physician  in  attendance  ;  in  nearly  all  mechanical  restraint 
and  coercion  were  used  to  a  great  extent ;  and  the  only 
inspection  got  by  those  outside  of  London  was  from  irregu- 
lar, uncertain,  and  often  infrequent  visits  of  magistrates  or 
local  officials,  who  were  interested  in  keeping  the  taxes  as 
low  as  possible.  In  the  private  asylums  there  was  no 
inspection,  and  in  the  jails  little  better  than  none. 

From  1829  to  1831  over  one-half  of  the  patients  at 
Ringmer  were  in  restraint  at  once.  In  1837  *  many  of  the 
worst  faults  existed  in  asylums,  and  few  had  the  confidence  of 
the  public ;  but  it  would  be  unfair  to  imply  that  there  were 
not  others  where  there  were  employment  and  other  moral 
means  of  treatment,  and  tranquil  wards,  where  strangers 
misht  ask  with  the  statesman  Burke,  after  his  visit  to  a 
modern  asylum,  "Where  are  the  insane?"  as  he  thought  he 
had  seen  none  such. 

Coleridge  probably  gave  the  sentiment  of  the  educated 
people  of  the  time,  and  the  doctors  followed  hini  rather  than 
he  the  doctors.  He  says  :  f  "  Madness  is  not  simply  a  bodily 
disease.  It  is  the  sleep  of  the  spirit  with  certain  conditions 
of  wakefulness ;  that  is  to  say,  lucid  intervals.  During  this 
sleep,  or  recession  of  the  spirit,  the  lower  or  bestial  states  of 
life  rise  up  into  action  and  prominence.  It  is  an  awful  thing 
to  be  eternally  tempted  by  the  perverted  senses.  The  reason 
may  resist — it  does  resist — for  a  long  time;  but  too  often, 
at  length,  it  yields  for  a  moment  and  the  man  is  mad  forever. 
An  act  of  the  will  is,  in  many  instances,  precedent  to  com- 
plete insanity.  I  think  it  was  Bishop  Butler  who  said  that  he 
was  all  his  life  struggling  against  the  devilish  suggestions  of 
his  senses,  which  would  have  maddened  him  if  he  had 
relaxed  the  stern  wakefulness  of  his  reason  for  a  single 
moment.  .  .  .  When  a  man  mistakes  his  thoughts  for 
persons  and  things,  he  is  mad.     A  madman  is  so  defined." 

By  1840  there  were  many  private  asylums  in  London,  and, 
in  that  year,  it  was  found  necessary  to  enact  a  law  making  it  a 

*  What  Asylums  Were,  Are,  and  Ought  To  Be.    By  W.  A.  Browne,  Surgeon 
Superintendent  of  the  Montrose  Asylum,  Edinbui-gh,  1837. 
t  Table  Talk,  1830  and  1832. 
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misdemeanor  for  a  superintendent  of  any  of  them  to  keep  a 
patient  concealed  from  the  commissioners  for  the  metropolis. 
In  1842  there  were  162  asylums,  including  those  of  a  pri- 
vate class,  and  the  abuses  were  so  great  and  so  frequent 
that  the  Lunacy  Commission  (previously  the  Metropolitan 
Commission,  above  referred  to),  composed  of  twenty  lead- 
ing men,  of  whom  seven  were  physicians,  was  appointed 
in  that  year  to  visit  "all  places  throughout  the  kingdom 
in  which  persons  alleged  to  be  of  unsound  mind  are  con- 
fined." They  were  required  to  visit,  one  physician  and 
one  lawyer  together,  the  licensed  houses  in  the  metropolis 
four  times  a  year ;  other  licensed  houses,  twice  a  year ;  and 
county  asylums,  jails,  and  workhouses,  once  a  year.  It  would 
be  difficult  to  overestimate  the  good  which  they  have  done  in 
advancing  the  knowledge  of  their  specialty  and  in  improving 
asylums  directly  in  England,  and  indirectly  throughout  the 
civilized  world. 

In  1847  there  were  177  county  asylums,  hospitals,  and 
licensed  houses,  437  separate  establishments  for  single  pa- 
tients, and  596  workhouses,  the  inspection  of  which  by  the 
local  authorities  was  very  unsatisftictory.  Six  of  the  asy- 
lums had  been  visited  twice  in  twenty  months ;  eight, 
three  times ;  nine,  four  times ;  and  one  not  for  two  years. 
The  evasions  of  the  laws  had  been  so  numerous  that  a 
special  Act  had  been  passed  in  1845,  allowing  the  commis- 
sioners to  enter  and  examine  the  asylums  by  night. 

It  is  not  necessary  to  enter  into  details,  or  to  narrate 
particular  instances.  Enough  has  been  said  to  show  that  a 
third  of  a  century  ago  the  condition  of  the  insane  in  England 
was  such  as  to  demand  some  radical  change. 

Oonolh/s  Work. 
ConoUy's  interest  in  mental  disease  began  while  he  was  a 
student,  and  his  graduating  thesis  was  on  that  subject.  He 
early  gained  a  high  reputation,  and  was  called  to  a  professor- 
ship of  clinical  medicine  in  London,  but  his  chief  interest  was 
in  diseases  affecting  the  mind.*  His  attention  was  especially 
directed  to  the  needs  of  the  insane  in  England  by  the  work 

*  A  Memoir  of  John  Conolly,  M.  D,,  D.  C.  L.,  by  Sir  James  Clark,  Bart.,  London, 
1869. 
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of  E.  Gardiner  Hill,  of  the  Lincoln  Asylum.  He  learned 
that  there,  in  1830,  an  aggregate  of  27,113|  hours  had 
been  spent  in  mechanical  restraint  by  39  of  the  92  pa- 
tients ;  and  that  in  1838,  with  a  largely  increased  num- 
ber of  inmates,  namely,  158,  not  one  had  been  put  in 
restraint  during  the  whole  year.  He  heard,  too,  that  this 
change  in  treatment  had  been  adopted  because  the  very 
means  used  to  restrain  the  patients  had  been  the  direct 
cause  of  the  death  of  two  of  them. 

Hill  had  became  so  unpopular  with  other  physicians  and 
with  the  officials,  by  reason  of  this  innovation,  that  he  was 
compelled  to  resign  his  position  ;  and  it  is  probable  that  the 
movement  would  have  stopped  there,  had  it  not  been  taken 
up  by  a  man  who,  like  Pinel,  thought  independently,  carried 
out  his  honest  convictions,  and  did  his  work  well. 

As  soon  as  Conolly  was  appointed  superintendent  at 
Hanwell  (in  1839),  he  visited  the  Lincoln  Asylum,  at  the 
request  of  one  of  his  trustees,  who  had  formerly  held  the  same 
position  there,  and  introduced  the  non-restraint  system,  a 
course  which  was  even  disapproved  by  the  Lunacy  Commis- 
sion ;  but,  in  sixteen  years,  he  could  say  that  he  was  often 
unable  to  show  his  classes  any  extremely  violent  cases, 
whereas,  in  1840,  the  asylum  was  full  of  them.  He  did  not 
suppose,  however,  that  mechanical  restraint  could  be  dis- 
pensed with  in  all  cases  and  under  all  circumstances  with 
benefit  to  the  patient,  as  he  testified  in  the  trial  of  Hill  v. 
Phelp.  His  system  has  spread  over  all  England,  and  at  a 
later  day  over  Scotland,  sometimes  by  the  pressure  of  the 
Lunacy  Commission  against  the  wishes  of  the  superintendent, 
and  occasionally,  it  must  be  acknowledged,  with  some  imme- 
diate bad  results,  but  with  ultimate  good. 

One  of  ConoUy's  admirers  says  of  him  :  "  It  appears  to  me 
that  the  fact  that  the  principles  laid  down  by  him  have  been 
almost  universally  accepted  and  acted  upon  by  a  generation 
to  whom  he  was  personally  unknown,  is  a  far  higher  testimony 
to  the  sagacity  of  his  judgment,  than  the  adhesion  to  his  views 
of  those,  who,  knowing  him  well,  were  influenced  by  his  lofty 
enthusiasm  and  by  the  persuasive  eloquence  of  his  teachings."* 

*  Address  of  the  President  of  the  British  Medico-Psychological  Association,  by  Dr. 
T.  L.  Rogers,  1874. 
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Meyer  and  Griesinger  have  introduced  the  non-restraint 
system  in  Germany,  Van  der  Kolk  in  Holland,  and  Morel  in 
France  ;  bat  it  has  not  yet  been  entirely  adopted  in  either  of 
those  countries. 

In  1854  the  English  commissioners  say :  "  Asylums  were 
formerly  constructed  as  if  violence  were  the  rule  in  the  con- 
dition of  the  lunatics.  They  are  now  constructed  as  if  it  were 
the  exception  ;  and  it  is  the  exception."  Since  that  date, 
great  advances  have  been  made  in  that  country,  which'  will  be 
referred  to  at  a  later  page. 

American  Progress. 

In  this  country,  the  province  of  Pennsylvania  was  the  first 
to  recognize  its  duties  to  the  insane.  Some  benevolent  per- 
sons, headed  by  Dr.  Bond,  took  steps  in  Philadelphia  in 
1750  to  establish  "a  small  provincial  hospital."  In  1751  the 
Legislature  passed  an  "  Act  to  encourage  the  establishing  of  a 
hospital  for  the  relief  of  the  sick  poor  of  this  province,  and 
for  the  reception  and  care  of  lunaticks,"  a  considerable 
portion  of  the  money  being  subscribed  by  private  individuals. 
In  February,  1752,  the  first  patients  were  received  in  the 
hospital  (extemporized  out  of  a  private  dwelling),  of  whom 
three  of  the  first  four  admitted  were  insane.  In  the  first  two 
years,  eighteen  sufiering  from  the  "disease  lunacy"  were 
admitted,  of  whom  two  were  cured.  The  trustees  com- 
plained, in  their  first  report,  that  many  were  taken  away  by 
friends  before  the  cure  was  established,  and  passed  a  resolve 
"to  admit  none  hereafter  who  are  not  allowed  to  remain 
twelve  months  in  the  house,  if  not  cured  sooner,  or  judged 
by  the  physicians  to  be  incurable."  As  there  had  been  con- 
siderable opposition  to  the  project  on  the  part  of  some  mem- 
bers of  the  Legislature,  on  the  ground  of  expense,  the  visiting 
physicians  gave  their  services,  and  at  first  charitably  supplied 
the  medicines  prescribed  by  them.*  The  insane  were  kept  in 
cells  in  the  basement  of  the  building  until  1796. f 

Dr.  Benjamin  Rush  returned  from  his  three  years'  visit  and 

*  An  Address  on  the  Occasion  of  the  Centennial  Celebration  of  the  Founding  of 
the  Pennsylvania  Hospital,  delivered  June  10,  1851,  by  Geo.  B.  Wood,  M.  D. 

t  A  separate  building  was  erected  and  occupied  in  1841,  now,  in  many  respects 
one  of  the  finest  in  the  world. 
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study  iu  Europe  iu  1769.  He  begau  his  visits  to  the  insane 
in  the  hospital  in  1783,  treating  them,  in  the  main,  with 
doses  and  bleedings,  as  he  did  his  other  patients,  but  still  as 
sick  people.*  He  of  course  knew  little  of  exact  science,  and 
at  that  time  nothing  of  the  "moral  treatment."  His  "Dis- 
eases of  the  Mind,"  for  which  we  are  indebted  to  this  hospi- 
tal's experience,  is,  according  to  Dr.  Isaac  Ray,f  "the  first  of 
the  kind  in  the  English  tongue,  displaying  thorough  observa- 
tion and  original  thought."  Rush,  the  "American  Sydenham," 
is  well  called  by  Dr.  Bowditch,  in  his  centennial  address  at 
Philadelphia,  one  of  the  most  noteworthy  men  of  the  past 
centenary,  although  essentially  a  medical-system  maker.  He 
soon  saw  the  wrong  of  the  whips  and  chains  in  use  in  the 
treatment  of  the  insane  in  his  time,  and  gave  them  up  for 
other ;  namely,  "  mild  and  terrifying  modes  of  punishment." 
He  thought  it  important,  upon  being  called  to  see  a  patient 
sufferins:  from  mental  disease,  "to  look  him  out  of  counte- 
nance."  He  recommended  low  diet,  consisting  of  vegetables 
only,  bleeding,  purging,  emetics,  blisters,  salivation,  dark- 
ness, cold  baths,  etc.  Up  to  the  time  of  his  death,  in  1813, 
there  were  four  cells  in  the  hospital  "  so  formed  that  it  was 
possible  to  make  them  dark  with  but  little  trouble."  In  the 
later  years  of  his  professorship,  he  introduced  the  moral 
treatment  of  Pinel  to  some  extent,  and  speaks  of  the  advan- 
tages of  music,  employment,  etc.,  although  he  did  iiot  give 
up  his  other  remedies  for  the  more  violent  cases. 

In  1773  the  first  state  asylum  in  this  country  was  established 
in  Williamsburg,  Virginia  (including  Kentucky,  which  was 
not  made  a  separate  State  till  1792),  Mr.  James  Gait  having 
been  appointed  keeper,  an  office  which  he  retained  forty-nine 
years.  The  Act  of  the  General  Assembly,  in  1769,  stated  the 
desired  end  to  be  for  "  efiecting  a  cure  of  those  whose  cases 
are  not  become  quite  desperate,  and  for  restraining  others 
who  may  be  dangerous  to  society."  Dr.  Sigueyra  was 
appointed  visiting  physician  when  the  asylum  was  opened. 
The  first  resident  physician  and  superintendent.  Dr.  John  M. 
Gait,  Jr.,  was  appointed  in  1841. 

In  1769,  Dr.   Samuel  Bard,  in  an   address   delivered  in 

*  Some  Account  of  the  Pennsylvania  Hospital,  Philadelphia,  1817. 
t  Contributions  to  Mental  Pathology,  p.  6. 
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Columbia  (then  King's)  College,  New  York,  "so  warmly  and 
pathetically  set  forth"  the  need  of  a  general  hospital,  that  a 
subscription  was  at  once  set  on  foot,  aided  by  friends  in 
England.  A  building  begun  in  1773  was  nearly  destroyed 
by  fire  in  1775,  and  the  war  of  the  Revolution  prevented  its 
completion  before  1791,  when  it  was  opened  for  general 
diseases.  In  1797,  two  cases  of  mania  were  admitted,  but, 
as  one  is  reported  as  having  died  there  in  the  same  month, 
there  must  have  b'een  previous  admissions,  although  there  is 
no  record  of  them.  A  separate  hospital  for  the  insane  was 
finished  in  1808,  with  the  help  of  the  Legislature ;  and  in  1821 
the  still  better  Bloomingdale  Asylum  took  its  place.* 

The  "Maryland  Hospital,"  the  next  in  order,  organized  by 
two  physicians,  was  established  in  Baltimore  in  1797  for 
general  diseases  and  insanity.  It  was  enlarged  in  1807,  and 
remained  a  private  institution  until  1864.  In  1828,  the  late 
Dr.  R.  S.  Steuart  was  appointed  visiting  physician  and  pres- 
ident. Since  1836  there  has  been  also  a  resident  physician. 
In  1828  the  hospital  was  organized  for  the  exclusive  treat- 
ment of  the  insane. 

In  connection  with  the  recent  steps  in  England  to  introduce 
more  refining  influences  in  their  male  wards  by  having  female 
attendants,  one  portion  of  Dr.  Steuart's  work  is  of  especial 
interest ;  namely,  his  exclusive  employment  of  female  attend- 
ants as  early  as  1835,  even  in  the  male  wards.  Rush  had 
called  attention  in  1812  f  to  the  fact  that  the  insane  in  Java, 
who  were  able  to  do  so,  employed  female  attendants,  and 
that  under  their  "  mild  and  soothing  influence "  the  propor- 
tion of  recoveries  was  large,  but  that  treatment  had  not 
been  adopted  elsewhere. 

We  began  the  century  with  four  asylums,  of  which  only 
one  had  been  built  entirely  by  the  State.  Private  institu- 
tions were  almost  unknown,  and  the  few  that  existed  were 
only  better  than  the  jails  and  poorhouses,  where  many  of  the 
insane  were  kept. 

In  1813,  some  Friends  in  Philadelphia  called  the  attention 
of  their  community  to  Tuke's  work  in  England,  and,  the  next 

*  History,  Description  and  Statistics  of  the  Bloomingdale  Asylum  for  the  Insane^ 
By  Pliny  Earle.M.  D.,  Physician  to  the  Institution. 

t  Medical  Inquiries  and  Observations  upon  Diseases  of  the  Mind,  p.  178.. 
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year,  published  "  The  Account  of  the  Rise  and  Progress  of 
the  Asylum,  with  an  Abridged  Account  of  the  Retreat,  near 
York,  in  England."  After  having  purchased  fifty-two  acres 
of  land  at  Frankford,  near  the  city,  they  got  money  and 
began  building  a  hospital,  which  was  opened  in  1817,  that  the 
insane  might  see  that  they  were  "regarded  as  men  and 
hrethren"  A  resident  physician  was  appointed,  and, 
although  a  great  deal  of  restraint  was  the  rule,  the  patients 
did  all  the  work  on  the  farm.  "Whether  tfie  symptoms  were 
mild  or  severe,  treatment  the  most  soothing  and  gentle  was 
uniformly  extended."  In  receiving  patients,  preference  was 
given  to  recent  cases,  of  which  three  were  cured  in  the  first 
year;  there  were  nineteen  admissions.  In  1824,  as  some 
uneasiness  was  expressed  lest  the  rule  at  this  hospital, 
requiring  security  for  the  payment  of  damages  done  to  the 
glass  and  furniture  by  the  patients,  should  operate  as  a  dis- 
couragement to  the  applications  for  admission,  the  trustees 
thought  best  to  state  that  "  the  whole  amount  of  charges  of 
this  nature  against  the  patients,  during  the  seven  years  since 
the  asylum  was  opened,  is  $30.19  on  account  of  glass  broken, 
and  $27.17  for  damages  done  to  furniture."  *  Their  example 
induced  the  giving  up  of  chains,  etc.,  at  the  State  Asylum  of 
Kentucky  in  1826. 

In  establishing  the  McLean  Asylum  at  Somerville,  adapted 
from  a  private  residence,  in  1818, f  just  three  years  after  the 
opening  of  the  Harvard  Medical  School  in  Boston,  Massa- 
chusetts was  the  fifth  of  our  States  to  provide  for  their  insane. 
In  their  address  to  the  public  in  1814  and  1816,  the  trustees 
dwell  on  the  curability  of  insanity  and  the  importance  of 
its  proper  treatment. 

The  founding  of  this  asylum  marks  an  important  era  in  the 
history  of  mental  disease  in  this  country.  It  established  the 
character  and  principles  of  treatment  which  have   become 

*  Trustees'  Reports  for  1818  and  1824. 

t  Thomas  Hancock  left  some  money  to  the  town  of  Boston  for  a  small-pox  hospital 
and  lunatic  asylum,  between  1760  and  1770,  and  there  were  two  more  legacies  in  1797 
and  1798  by  Thomas  Boylston  and  William  Phillips.  In  1810,  Drs.  Jackson  and 
Warren  appealed  to  the  public  so  sticcessfully  that  the  Massachusetts  General  Hos- 
pital was  chartered  by  the  Legislature  in  the  following  year.  In  1816,  after  the 
depression  caused  by  the  war  of  1812,  1,047  persons  subscribed  to  one  or  both  depart- 
ments of  the  hospital,  John  McLean,  by  his  noble  donation  in  1821,  gave  to  the 
asylum  his  name. 
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universal  with  us,  and  especially  the  principle  of  state  super- 
vision. The  trustees  were  men  of  broad  views  and  high 
character.  Part  of  them  being  appointed  by  the  governor, 
the  State  has  thus  exercised  constant  supervision  over  the 
interests  of  the  patients.  In  nearly  sixty  years,  their  faith- 
ful and  careful  weekly  visits  to  the  asylum  have  been  only 
once  omitted.*  In  advance  of  the  usual  practice  at  that 
time,  too,  a  resident  medical  superintendent  was  appointed, 
Dr.  Rufus  Wymau,  whose  reports  one  need  only  read  to 
appreciate  how  well  he  was  fitted  for  this,  a  pioneer's 
work. 

From  October  1,  1818,  to  December  31,  1821,  he  reports 
121  patients  discharged,  of  whom  32  were  cured:  28  re- 
mained. In  1822,  he  says,f  "In  this  part  of  the  country  the 
disease  had  been  generally  believed  to  be  incurable  ;  "  "  it  is 
too  true  that  such  treatment  [whips,  chains,  etc.]  in  time 
not  long  past,  has  been  approved  and  often  advised  by  medi- 
cal men.  An  entire  revolution  of  opinion  respecting  the 
treatment  of  lunatics  has  been  produced";  "kindness  and 
humanity  have  succeeded  to  severity  and  cruelty."  The 
estimation  in  which  the  community  held  the  asylum  may  be 
inferred  from  Dr.  Wy man's  observation,  that  for  the  chronic 
insane  "  the  establishment  has  been  considered  a  comfortable 
winter  residence,  where  the  boarders  would  enjoy  the  benefits 
of  apartments  well  warmed,  well  ventilated,  and  free  from  the 
dangers  of  fire." 

In  speaking  of  Dr.  Wyman's  work,  Dr.  Bell  said,  in  1843, 
"  To  this  day  scarce  any  institution  can  be  visited  in  the  land 
where  evidences  of  the  operations  of  his  mind  do  not  present 
themselves  on  every  hand." 

The  "Retreat"  at  Hartford,  Conn.,  a  corporate  asylum  like 
the  McLean,  and  the  State  Asylum  of  Kentucky,  werQ  opened 
in  1824.  The  Kentucky  Asylum  was  simply  "  for  the  comfort 
and  safe-keeping  of  persons  of  unsound  mind,"  as  stated  in 
the  Act.  It  was  adapted  from  a  building  intended  for  an 
ordinary  hospital  (the  Fayette).  As  the  patients  were  put 
under  the  charge  of  a  keeper,  with  the  paraphernalia  of  hand- 

*  History  of  the  Massachusetts  General  Hospital,  hy  Nathaniel  I.  Bowditch,  with 
a  continuation  by  George  E.  Ellis,  D.D. 
t  Report  to  the  Trustees,  pp.  24,  25,  27  and  28, 
U 
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cuffs,  shackles,  strait-jackets,*  etc.,  the  word  "comfort"  in  the 
Act  coukl  not  have  been  used  in  its  ordinary  sense.  There 
was  no  medical  care  until  1844,  when  a  physician  was 
appointed  superintendent. 

Virginia  with  its  second  asylum,  and  North  Carolina  with 
its  first,  followed  in  1828.  In  1830,  Massachusetts  founded 
the  Worcester  Asylum  "  for  the  safe-keeping  of  lunatics  and 
those  furiously  mad"  in  the  words  of  the  Resolve  of  the 
Legislature,  at  last  accepting  the  noble  words  of  one  of  her 
most  far-sighted  legislators,  the  late  Horace  Mann,  that  the 
insane  are  the  wards  of  the  State,  a  principle  which  has 
become  that  on  which  all  civilized  nations  now  attempt  to  act. 
The  hospital  was  open  for  patients  in  1833. 

The  other  States  of  this  country  followed :  Vermont  in 
1836  ;  Ohio  in  1838  ;  Maine  in  1840 ;  the  first  state  asylum  in 
Pennsylvania  in  1841;  New  Hampshire,  Georgia,  and  the 
State  Asylum  in  Maryland  in  1842  ;  the  first  public  asylum 
in  New  York  in  1843  ;  Rhode  Island  in  1845  ;  Indiana  in  1847  ; 
New  Jersey,  Louisiana  and  Illinois  in  1848  ;  Tennessee  in 
1849  ;  Missouri  in  1851 ;  California  in  1853  ;  Mississippi  in 
1855  ;  North  Carolina  in  1856  ;  District  of  Columbia  in  1858  ; 
Michigan  in  1859;  Wisconsin  in  1860;  Alabama,  Iowa  and 
Texas  in  1861 ;  the  first  state  asylum  in  Connecticut  in 
1864  ;f  Kansas  in  1866  ;  West  Virginia  in  1867  ;  Minnesota  in 
1870  ;  Nebraska  in  1871 ;  and  Oregon  a  few  years  later.  The 
first  asylum  for  the  former  slaves  of  our  Southern  States  was 
established  out  of  an  impoverished  treasury  by  Virginia,  in 
1870,  using  a  hospital  formerly  occupied  by  the  Freedmen's 
Bureau.  It  will  be  remembered  that  Virginia  was  the  first 
of  our  States  to  build  a  public  insane  asylum. 

At  the  present  time  we  have  (1876)  sixty-eight  public 
asylums,  accommodating,  including  those  not  yet  occupied, 
about  30,000  patients.  Dr.  Conrad  gives  a  list  of  nineteen 
private  and  corporate  hospitals  (not  including  those  which  are 
quite  small),  with  a  capacity  for  about  2,600  patients.  This 
number,  32,600,  is  probably  from  one-half  to  three-fifths  of 
our  total  number.     There  are  probably  considerably  less  than 

*  Insanity  in  Kentucky,  by  Edward  Jarvis,  M.  D.;  Boston  Medical  and  Surgical 
Journal,  1841,  p.  165. 
t  Previously,  the  state  patients  were  at  the  "  Retreat "  at  Hartford. 


On  page  346,  line  5,  for  North,  read  South. 
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200  in  all  the  private  asylums  of  the  United  States.*  Fifty- 
five  of  these  state  asylums,  accommodating  27,000  patients, 
cost  $29,879,258.1 

Many  of  these  asylums  were  built  by  the  States  almost 
wholly  through  the  efi'orts  of  Miss  Dix,  whose  philanthropic 
labors,  begun  a  third  of  a  century  ago,  have  been  the  means 
of  many  great  advances  in  the  comfort  of  a  helpless  class, 
both  in  this  country  and  in  Europe.  She  visited  the  poor- 
houses  and  county  jails,  finding  her  way  into  hidden  corners 
and  tearing  official  tape,  against  obstacles  which  would  have 
daunted  a  less  heroic  spirit ;  and  thus  thoroughly  informed  of 
her  subject,  she  appealed  so  eloquently  to  our  Legislatures, 
that  many  an  asylum  has  been  the  direct  work  of  her  hand 
and  brain.  Her  frequent  visits  to  our  institutions  for  the 
insane  now,  and  her  searching  criticisms,  constitute,  of  them- 
selves, a  better  "  lunacy  commission  "  than  would  be  likely  to 
be  appointed  in  many  of  our  States. 

Period  of  American  Leadersliijp . 
For  about  twenty  years,  represented  roughly  by  the  period 
when  Dr.  Bell  was  in  charge  of  the  McLean  Asylum,  and 
until  about  twenty  years  ago,  this  country  in  its  state  asylums 
was  in  advance  of  Europe.  Dr.  Browne  of  Edinburgh,  in  his 
lectures  on  "What  Asylums  Ought  To  Be,"  said  in  1837,  "in 
some  parts  of  America  there  appears  to  be  an  ample  realiza- 
tion of  all  that  I  have  wished  to  inculcate  as  necessary  to 
place  the  lunatic  in  that  condition  which  is  most  conducive  to 
his  happiness  and  recovery."  Writing  in  1841,  Dr.  Edward 
Jarvis  said,  "most  of  the  American  asylums  are  doing  more 
for  the  cure  of  insanity  than  any  others  in  the  world." 

*  It  is  impossible  to  more  than  guess  at  the  number  of  the  insane  in  nearly  all  of 
our  States.  By  the  United  States  census  of  1870,  for  instance,  there  were  1,625  insane 
in  Illinois,  whereas  the  State  Board  of  Charities  found  2,376 ;  and  of  these,  only  721 
were  in  both  lists.  The  United  States  census  of  1870  makes  the  number  of  the 
insane  in  Massachusetts  as  2,662,  and  the  idiotic  778,  whereas  the  state  census  of 
1875  makes  the  numbers  respectively  3,637  and  1,340,  which  is  probably  not  so  far 
from  the  truth  as  the  former  number.  By  the  census  of  1860,  the  insane  in  the 
United  States  numbered  23,999,  but  Dr.  Pliny  Earle  estimated  their  real  number  at 
40,000.  By  the  same  census,  the  insane  in  Massachusetts  were  stated  to  be  2,105, 
although  Dr.  Edward  Jarvis  had  found,  five  years  previous,  that  there  were  2,632 
insane,  and  1,087  idiots. 

t  Insanity;  Its  Financial  Relations  to  the  States,  with  Statistics.  By  J.  S.  Conrad, 
M.  D.,  Resident  Physician  to  the  Maryland  Hospital  for  the  Insane,  1876. 
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lu  1838,  Dr.  Isaac  Ray  published  his  "Medical  Jurispru- 
dence of  Insanity,"  a  book  far  in  advance  of  Casper,  Esquirol 
and  Marc,  and  one  which,  after  having  passed  through  several 
editions,  is  still  the  first  authority  in  the  English  language. 
It  is  not  claiming  too  much  for  our  country  to  say,  that  the 
great  advance  in  the  social  position  and  legal  status  of  the 
insane  during  the  last  third  of  a  century  has  been  due  more 
to  the  teachings  of  our  distinguished  countryman  than  to  any 
other  one  person. 

A  pleasant  picture  of  the  asylum  life  atSomerville  in  1839, 
just  after  Dr.  Wy man's  death,  is  thus  given  by  Dr.  Lee,  his 
successor:  "The  patients  rise  and  dress  about  half  an  hour 
before  breakfast,  which  is  at  sunrise  in  the  winter  and  at  six 
o'clock  in  the  summer.  After  breakfast  they  are  taken  out 
to  walk  or  ride,  or  are  engaged,  as  far  as  possible,  in  useful 
labor,  as  forming,  sawing  and  splitting  and  piling  wood,  or 
assisting  their  attendants  ;  and  a  few  are  engaged  in  mechan- 
ical employment.  A  large  number  are  occupied  more  or  less 
in  the  amusements  of  bowling,  quoits,  throwing  the  ring,  and 
in  checkers,  chess,  backgammon,  and  other  games;  and  in 
the  interval  of  these  amusements,  reading  books  from  the 
library,  newspapers,  and  writing  serve  to  fill  up  the  time. 
After  tea  they  are  assembled  in  the  oval  room  for  fiimily 
worship,  which  consists  in  reading  a  chapter  from  the  Bible, 
singing  two  hymns,  and  a  prayer.  .  .  .  Our  quiet  and 
convalescent  patients  are  also  taken  with  us  to  church,  to  visit 
places  of  interest  and  amusement,  are  taken  into  our  family, 
dine  at  our  table,  and  sit  in  our  parlors.  .  .  .  Personal 
restraint  is  in  no  case  made  use  of  except  with  those  disposed 
to  tear  clothing  or  other  property,  and  with  the  vicious  to 
prevent  injury  to  themselves  or  others.  The  number  is 
always  small  who  require  any  personal  restraint." 

In  1841,  Dr.  Ray  was  appointed  medical  superintendent  of 
the  Maine  State  Asylum,  at  a  time  when  Conolly  had  fairly 
begun  his  great  work  in  England,  and  Miss  Dix  was  going 
through  the  poorhouses,  jails,  etc.,  of  this  country  to  call 
the  attention  of  our  Legislature  to  the  deplorable  condition  of 
the  insane.  Dr.  Ray's  reports,  especially  that  of  1844,  give 
a  fiiir  view  of  the  treatment  of  mental  disease  in  our  state 
asylums  about  that  time. 
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Dr.  Luther  V.  Bell  was  then  superintendent  at  the  McLean 
Asj'him,  Dr.  Thomas  S.  Kirkbride  at  the  Pennsylvania 
Hospital,  Dr.  Samuel  B.  AVoodvvard  at  the  Massachusetts 
Asylum  in  Worcester,*  Dr.  Pliny  Earle  at  the  Blooming- 
dale  Asylum  in  New  York,  Dr.  William  M.  Awl  at  the  Ohio 
State  Asylum,  Dr.  Amariah  Brigham  at  the  New  York  State 
Asylum,  where,  in  1844,  he  established  the  American  Journal 
of  Insanity,  the  first  in  the  English  language  on  that  subject, f 
and  which  started  with  the  position  that  insanity  is  purely  a 
physical  disease.  Dr.  Edward  Jarvis  had  begun  his  statistical 
researches,  and  Dr.  Samuel  G.  Howe  was  at  the  height  of  a 
career  which  has  deservedly  given  him  the  name  of  the  Massa- 
chusetts philanthropist. 

These  were  all  marked  men,  who  exercised  a  great  in- 
fluence, and  whose  work  has  been  as  various  as  their  talents. 
Dr.  Bell  and  Dr.  Woodward  were  men  of  wide  general 
information,  and  eminently  fitted  for  a  work  requiring  breadth 
of  grasp,  keen  observation,  sound  judgment,  and  independ- 
ent action.  Dr.  Kirkbride  devoted  himself  to  hospital 
construction  with  a  zeal  and  practical  sagacity  which  made 
the  American  asylums  of  that  day  absolutely  without  rivals. 
His  work  "On  the  Construction,  Organization,  and  General 
Arrangement  of  Hospitals  for  the  Insane"  (1854)  is  still 
thought  by  the  Association  of  American  Superintendents  to 
cover  the  whole  ground.  Dr.  Earle  and  Dr.  Jarvis  have 
placed  our  social  and  vital  statistics  of  insanity  on  a  par  with 
those  of  any  country.  Dr.  Awl  was  chiefly  interested  in  the 
provision  for  the  insane  by  the  State,  in  which  he  did  excellent 
work.  Dr.  Brigham  gave  his  fine  intellect  to  combating  the 
old  idea,  then  prevalent  to  a  great  extent  even  among  doctors, 
that  there  can  be  a  disease  of  an  immaterial  mind  independent 
of  its  physical  organs.  Severn!  years  before  (in  1832)  he 
had  published  a  treatise  on  the  Influence  of  Mental  Cultiva- 
tion on  Health,  in  which  he  defined   insanity  as   a   disease 


*  His  kindly  relation  to  his  patients  is  illustrated  by  the  fact  that  in  taking  the 
census  of  1840,  the  deputy  marshal  says  there  were  so  many  lunatics  "  in  the  family 
of  Samuel  B.  Woodward,  in  Worcester." 

tThe  Zeitschrift  far  Psychiatric  was  first  published  in  1845;  The  Annales 
Medico-Psychologiques  in  1844;  The  Annales  d'Hygiene  Publique  et  de  Medecine 
Legale  in  1829;  The  Quarterly  Journal  of  Mental  Disease  (London)  in  1852.  There 
were  several  short-lived  journals  in  Germany  much  earlier,  the  first  in  1783. 
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"produced  by  morbid  excitement  of  some  portions  of  the 
braiu."  Dr.  Ray  was  without  a  rival  in  jurisprudence  and 
the  plienoraena  of  mental  disease. 

In  1844,  also,  three  years  after  a  similar  society  was  formed 
in  England,  Dr.  Awl,  Dr.  Kirkbride,  and  Dr.  Woodward 
organized  the  Association  of  Medical  Superiutendents  of 
American  Institutions  for  the  Insane ;  the  first  meeting  was 
held  in  Philadelphia  the  same  year.* 

American  Principles  of  Treatment. 
Our  medical  treatment,  too,  was  at  least  not  behind  the 
age.  In  fact,  bleeding,  as  a  remedy  in  insanity,  was  very 
uncommon  in  this  country  some  time  after  it  continued  in 
general  use  in  England.  Our  knowledge  of  hospital  hygiene 
was  shown  by  Dr.  Bell's  address  on  that  subject  in  1848, 
an  essay  which  would  do  credit  to  a  much  later  day.  Our 
"moral  treatment"  is  testified  to  by  the  following  extracts 
from  reports  of  that  time  :  j — 

"  In  a  word,  we  endeavor  always  to  treat  our  patients  as  every 
honorable,  well-bred  man  treats  another  in  the  common  intercourse 
of  society." 

"  Generally  speaking,  the  more  they  (the  insane)  are  suffered  to 
act  like  other  men,  the  more  they  will  strive  to  become  like  them." 

"  The  idea  of  improving  the  mental  faculties  of  rational  people 
by  confining  them  together  in  large  numbers,  without  any  means  of 
bodily  or  mental  exercise,  would  be  not  more  absurd,  than  that  of 
expecting  to  restore  the  minds  of  the  insane  by  a  similar  treatment. 
Until  recently,  however,  it  was  universally  supposed,  in  practice  at 
least,  that  the  insane  are  incapable  of  any  occupation  but  that  of 
amusement.  It  was  thought  unsafe  to  trust  them  with  edge-tools, 
and  supposed  that  they  had  too  little  control  of  their  delusions  or 
passions  to  be  able  to  work  to  a,ny  advantage.     It  was  reserved  for 

*  History  of  the  Association  of  Medical  Superintendents  of  American  Institutions 
for  the  Insane,  by  John  Curwen,  M.  D.,  Secretary,  1875. 

t  Probably  this  description  of  an  English  asylum  in  1841  could  not  have  been 
applied  to  any  of  ours  at  any  time  during  the  present  century.  Out  of  530  patients, 
29  "were  wearing  either  hand-cuffs,  leg-locks,  or  strait- waistcoats,  exclusive  of 
between  30  and  40  patients  who  were  chained  down  during  the  daytime  on  seats 
so  consti-ucted  as  to  answer  all  the  purposes  of  water-closets,  in  rooms  known  by  the 
appellation  of  '  warm-rooms ' ;  moreover,  during  the  nighttime  all  the  epileptic  and 
violent  patients  were  chained  or  otherwise  secured  in  bed.  It  was  also  an  established 
custom  to  place  every  case,  on  admission,  under  restraint  during  the  nighttime  for  a 
longer  or  shorter  period  as  might  appear  expedient."  (From  the  report  of  the  lunatic 
asylum  for  the  county  of  Lancaster  for  1841.) 
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our  own  generation  to  establish  the  truth,  that  useful  labor  is  safe, 
practicable,  interesting,  and  remedial  to  a  large  portion  of  the 
insane.  And  why  should  it  not  be  so?  The  most  of  them  have 
their  bodil}'  powers  unimpaired,  and  their  minds  being  deranged 
only  on  certain  subjects,  may  feel  no  less  interest  than  ever  in  some 
form  of  industry,  nor  less  ability  to  engage  in  it  personally." 

"  Of  the  eightj^-two  patients  that  have  been  in  the  hospital  in  the 
course  of  the  year,  we  find  that  fifty-one  have  worked  regularl}'^ 
almost  every  day,  and  a  few  others  have  labored  occasionally." 
— Dr.  Isaac  Bay,  1841. 

"Of  all  the  remedies  [for  mental  disease],  none  can  compare 
with  labor,  wherein  I  include  all  useful  employment.  No  other 
moral  means  is  adapted  to  so  large  a  proportion  of  the  insane,  and 
applicable  to  so  many  of  the  various  forms  of  the  disease.  .  .  . 
In  most  highl}-  excited  patients  the  surplus  nervous  energy  will  be 
consumed,  if  no  other  way  is  provided,  in  mischief  and  noise  ;  but 
let  it  be  expended  in  useful  labor,  and,  although  the  work  may  not 
always  be  perfectly  done,  yet  the  patient  thinks  it  is,  and  he  expe- 
riences that  kind  of  gratification  which  springs  from  the  conscious- 
ness of  having  done  a  good  thing,  and  consequently,  so  far  as  it 
goes,  is  a  sound  and  laudable  feeling.  This  feeling  the  guardian  of 
the  insane  cannot  too  carefully  watch  over  and  foster,  for  it  directly 
leads  to  an  increase  of  self-control  and  self-respect.  Indeed,  many 
a  patient  will  refrain,  for  the  first  time,  from  destroying  his  clothing 
or  abusing  his  attendants  on  being  allowed  the  privilege  of  going 
to  work.  .  .  .  Even  some  of  the  most  demented  will  be  found 
capable  of  doing  something,  and  though  it  may  not  be  very  profita- 
ble, 3'et  it  keeps  them  out  of  mischief,  and  contributes  to  the  quiet 
of  the  house.  .  .  .  While  writing  this,  there  is  not  a  single  patient 
in  this  institution  with  any  kind  of  restraint  upon  the  person  ;  and 
this  is  often  the  case  for  many  days  together.  Occasionally^,  the 
number  under  restraint  may  amount  to  four  or  five,  but  probably 
the  number  would  not  average  more  than  two  or  three." — Dr. 
Isaac  Ray,  1844. 

"  The  application  of  the  severe  measures  reported  as  discarded 
at  Hanwell,  never  was  heard  of  in  our  asylums,*  and  but  a  few 
even  of  the  measures  deemed  so  insignificant  as  to  form  no  excep- 
tion, have  ever  been  found  necessarj'  here."t — Dr.  Bell,  1840. 

"  Each  year  that  I  have  passed  in  this  extensive  field  has  served 
to  diminish  my  confidence  in  an  active  medical  treatment  of  almost 
every  form  of  disease  of  the  mind,  and  to  increase  my  reliance  on 
moral  means.     .     .     .     The  practice  of  bleedings,  violent  purga- 

*  Dr.  Bell  refers  to  our  state  and  corporate  asylums  only. 

t  Speaking  of  New  England  institutions  after  a  visit  to  England. 
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tions,  emetics,  vesicatories,  and  derivatives,  has  passed  away  before 
the  light  of  experience.  A  different  and  opposite  mode  of  treat- 
ment by  energetic  sedatives,  I  am  satisfied,  is  obnoxious  to  many 
objections,  although  far  to  be  preferred  to  the  last.  ...  A 
wise  expectation  and  a  cautious  use  of  medical  agents  to  meet  symp- 
toms, comprise  most  of  the  aids  that  the  pharmacopoeia  is  capable 
of  aflfording.  But  in  relation  to  the  moral  means,  especially  carried 
through  as  they  can  be  only  by  the  instrumentality  of  an  appropriate 
institution,  my  annual  experience  has  only  exalted  m}^  confidence." 

"  The  general  law,  both  as  regards  the  curative  treatment,  or  cus- 
todial comfort,  is  constant  but  varied  occupation  of  body  and  mind. 
To  ensure  this  requires  ever}'-  opportunity  and  aid  of  labor  and 
amusement.  The  more  perfect  the  system  of  an  institution,  the 
more  ample  will  be  the  provision  to  secure  these  ends." — Dr.  Luther 
F.  Bell,  1842. 

"  Fortunately,  in  this  country  there  never  have  been  in  the  insti- 
tutions any  abuses,  nor,  under  the  thorough  system  of  governmental 
inspection  which  all  our  public  establishments  have  secured  to  them, 
is  it  scarcely  possible  that  there  ever  can  be  any  abuses  in  this 
regard  requiring  that  the  feelings  of  the  community  shall  be  propi- 
tiated by  the  affectation  of  disusing  all  forms  of  mechanical  re- 
straint."—Dr.  Bell,  1843. 

Speaking  of  the  McLean  Asylum,  Dr.  Bell  says:  "For 
some  years  the  average  number  of  patients  under  the  restraint 
of  leathern  mittens  has  not  exceeded  one  per  cent,  [per  year], 
and  often  week  after  week  elapses  without  even  a  single 
instance." 

In  1847,  Dr.  Bell  says,  "a  number  of  mantel-pieces  and 
open  fires  have  been  arranged  in  the  Belknap  ward  to  the 
greatest  comfort  and  satisfaction  of  its  occupants."  In 
1848,  he  says,  "personal  restraint,  as  in  some  preceding 
years,  has  been  used  only  in  two  cases,  where  the  necessity 
could  not  be  avoided  without  risk  to  the  patient " ;  in  1849,  as 
in  1850,  it  was  used  in  only  two  or  three  cases,  and  "all  other 
forms  of  mechanical  restraint  [except  the  Wyman  bed-strap] 
have  been  abandoned  with  us  for  a  number  of  years,  and 
with  no  reason  thus  far  to  regret  their  disuse."* 

"  The  executive  officers  of  this  institution  have  gradually  aban- 
doned  the  most  exceptional  forms  of  restraint,  and  more  rarely 

*  Report  for  1849,  p.  19. 
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resorted  to  those  of  a  milder  character.  They  have  never,  how- 
ever, become  prosel3'tes  to  the  doctrine  of  the  absolute!}^  entire  dis- 
use of  all  restraining  apparatus.  There  are  exceptions  to  all  rules 
which  are  not  governed  by  the  invariable  law  of  mathematics  or  of 
moral  right,  and  no  argument,  however  subtle  or  specious,  or,  to 
appearances,  however  strongl}^  based,  theoretically,  upon  benevo- 
lence, philanthrop3^,  kindness,  and  the  golden  rule  of  '  doing  to 
others  as  we  would,  under  similar  circumstances,  that  they  should 
do  unto  us,'  can  overthrow  our  belief  founded  upon  the  observation 
of  several  years,  that  there  are  cases  in  which  the  welfare  of  the 
patient  and  the  dictates  of  true  humanit}'  require  a  resort  to  some 
restraining  means.  .  .  .  There  was  one  period  of  thirteen 
months  during  which  restraint  was  resorted  to  but  in  two  cases  in 
the  men's  department.  In  one  of  these,  the  patient,  while  in  a  con- 
dition of  typhoid  delirium,  wore  a  camisole  three  days  ;  and  in  the 
other,  the  patient's  hands  were  similarly  confined  a  few  hours,  to 
ensure  the  vesication  of  a  blister." — Dr.  Earle's  report,  1848. 

With  all  this,  the  excited  insane  were  found  by  a  committee 
of  our  Legislature,  in  1848,  to  be  at  the  Worcester  Asylum 
even  in  small  rooms,  "having  the  least  advantages  for  light, 
none  for  ventilation,  unfavorably  located,  dark,  dreary,  damp 
and  uncomfortable  to  that  extent  as  to  aggravate  rather  than 
to  assist  the  cure  of  the  unfortunate  beings  placed  there"  ;  the 
male  violent  insane  at  the  McLean  Asylum,  then  considered 
one  of  the  best,  were  kept  in  stone  cells  in  the  cellar ;  and 
this  simply  indicates  the  general  knowledge  of  the  time.  The 
position  and  condition  of  the  more  quiet  of  the  insane  in  asy- 
lums were  very  much  better,  of  course ;  but  it  was  reserved 
for  further  study  and  experience  to  show  that  the  most  violent 
may  be  treated  to  a  certain  extent  in  a  similar  way. 

Later  Progress. 

In  1863,  six  years  before  the  establishment  of  our  first 
State  Board  of  Health,  Dr.  Eay  published  the  first  systematic 
treatise  in  the  English  language  on  mental  hygiene.*  How 
far  the  community,  and  indeed  the  medical  profession,  were 
from  being  ready  for  it,  may  be  judged  from  the  fact  that  in 
thirteen  years  the  first  edition  has  not  been  sold. 

In  1869,  the  Willard  Asylum  for  the  Chronic  Insane  was 
opened  at  Ovid,  N.  Y.     It  had  long  been  a  problem  in  all 

*  Others  had  been  printed  under  this  title,  but  were  really  not  such. 
45 
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countries  to  provide  for  this  large  and  helpless  class  at  mod- 
erate cost ;  many  plans  and  theories  had  been  suggested  ;  the 
Ghee]  system,  with  all  its  faults,  had  been  recommended ; 
the  village  system  of  Scotland  had  been  praised ;  but  all 
ended  in  our  building  expensive  asylums  for  a  favored  few, 
and  leaving  the  rest  of  the  chronic  insane  to  lead  miserable 
lives  in  county  receptacles.  In  many  respects,  Dr.  John  B. 
Chapin,  the  medical  superintendent  at  Willard,  has  succeeded 
in  solving  this  difficult  problem  better  than  has  been  the 
case  elsewhere.  Beside  his  central  buildings,  he  has  three 
groups  of  brick  cottages,  each  accommodating  200  patients, 
and  built  at  a  cost  of  $100,000  each,  or  $500  per  patient. 
The  furniture  cost  $8,000  for  each  group.  They  have  the 
advantage  of  using  the  common  laundry,  etc.j  and  it  was  not 
necessary  to  buy  land  ;  but  these  additional  expenses  would 
not  amount  to  more  than  $50  per  patient.  The  asylum  was 
visited  by  the  writer,  December  8,  1876,  and  found  to  contain 
all  that  is  necessary  for  the  comfort  of  the  patients.  The 
separation  of  them  from  one  another,  even  to  this  extent,  had 
the  effect  of  diminishing  noise  and  excitement.  Of  course,  a 
medical  officer  resides  in  the  central  building  of  each  group. 

The  building,  "A,"  was  constructed  for  a  school,  but  has 
been  adapted  to  the  purposes  of  a  separate  department  for 
women.  "B"  is  the  workshop.  The  weekly  cost  of  main- 
taining each  patient  is  a  trifle  less  than  three  dollars.  The 
accompanying  map  is  reproduced  from  Dr.  Chapin's  by  his 
kind  permission. 

In  the  same  year,  1869,  an  important  step  Avas  taken  by 
Dr.  John  P.  Gray  of  the  New  York  State  Asylum  at  Utica. 
Recognizing  the  great  advances  in  knowledge,  and  the  im- 
mense field  opened  in  all  departments  by  the  introduction  of 
the  microscope,  he  appointed  a  special  pathologist.  Dr.  Hun, 
to  make  investigations  in  the  morbid  anatomy  of  the  brain. 
Dr.  Gray's  example  was  followed  the  year  after  at  Middle- 
town,  Conn.,  in  the  appointment  of  Dr.  Edward  C.  Seguin 
of  New  York  as  pathologist  to  the  State  Asylum. 

In  1870,  upon  the  recommendation  of  the  superintendent, 
Dr.  Bemis,  the  trustees  of  the  Worcester  Asylum  appointed 
a  woman  as  assistant  physician  in  the  female  department, — an 
experiment  which  was  followed  in  the  Maine  State  Asylum  in 
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1873.  Upon  the  resignations  of  these  two  ladies,  a  few  years 
later,  it  was  difficult  to  find  thoroughly  educated  women,  the 
experiment  had  not  proved  altogether  satisfactory,  and  men 
were  appointed  to  the  vacant  places.  But  in  the  future, 
when  tliore  are  accomplished  female  physicians  to  fill  such 
posts,  as  thei'e  are  now  in  other  branches  of  medicine,  our 
State  can  claim  to  have  taken  the  step  in  advance. 

Great  changes  have  been  made  in  old  asylums  ;  and  the 
personal  comfort  of  the  patients  is  more  and  more  an  object 
of  solicitude  from  year  to  year.  At  Dr.  Kirkbride's,  in  Phil- 
adelphia, "during  the  past  seven  years,  at*  one  department 
(^.  e.,  the  ladies'  v/ing),  for  nine  months  of  each  year, 
there  has  never  been  a  sino-le  evenino'  in  which  there  was  not 
some  form  of  entertainment,  occupation  or  amusement.  .  .  . 
A  few  attempts  to  introduce  mechanical  occupations  among 
women  have  seemed  to  me  quite  successful  enough  to  justify  a 
moderate  extension  of  them.  .  .  .  Whatever  has  banished  a 
delusion  from  the  mind  of  a  patient  for  a  single  hour,  has  done 
a  work  whose  value  is  not  easily  calculated."* 

Of  the  Massachusetts  State  Asylum  at  Northampton,  in  the 
year  ending  October,  1874,  Dr.  Earle  reports  that  there  were 
only  twenty- one  days  in  which  there  was  no  gathering  of  the 
patients  in  the  chapel  for  religious  exercises,  recitation,  etc. 
In  the  same  year,  with  a  daily  average  of  469  patients,  there 
were  15,802  days'  work  done  by  them  on  the  farm,  in  the 
kitchen,  in  the  sewing-room,  and  in  the  laundry. 

At  the  McLean  Asylum,  several  carriages  are  kept  for  the 
exclusive  use  of  the  patients,  and  the  pleasant  rides  and 
excursions  constitute  a  large  part  of  the  treatment,  while  the 
excellent  library  furnishes  abundant  material  for  that  kind  of 
occupation. 

At  Dixmont  there  is  a  book-case  and  lilirary  in  nearly 
every  gallery,,  and  the  daily  gj-mnastic  drill  in  a  bright, 
cheerful  hall,  with  the  pretty  costumes,  adds  an  interest  and 
zest  to  an  otherwise  monotonous  afternoon.  At  this  asylum,, 
in  1876,  with  a  daily  average  of  500  patients,  there  were 
70,933  walks  taken;  10,157  attendances  at  magic-lantern 
exhibitions,  16,558  at  church,  4,327  at  parties,  2,972  at  other 
entertainments;   2,984  rides  ;  3,928  callsthenic  exercises  [for 

*  Eepoi-t  for  1875. 
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ladies]  and  8,893  days  of  labor.  In  scientific  work,  full  trials 
have  shown  "  that  colored  light  has  no  greater  power  in  the 
cure  of  insanity  than  colored  water  in  the  treatment  and  cure 
of  the  diseased  stomach  of  an  inebriate." 

At  the  Retreat,  in  Hartford,  a  delightful  amosement-room 
is  open  to  the  patients  through  the  day,  and  is  often  pleasantly 
filled  in  the  evening.  Within  a  couple  of  years,  too,  a  chapel* 
has  been  built,  through  the  munificence  of  friends  of  the  asy- 
lum, a  little  way  from  the  other  buildings,  and  in  every  respect 
like  those  for  "sane"  people.  The  daily  evening  service  and 
the  Sunday  exercises,  with  the  walk  in  the  open  space,  give  the 
patients  a  feeling  of  self-respect  which  they  cannot  have  when 
constantly  reminded  of  their  infirmities  by  guarded  windows 
everywhere  and  other  indications  of  their  deprivation  of  free- 
dom. 

Present  Condition, 

At  the  same  time,  in  the  words  of  one  of  our  most  distin- 
guished alienists,  the  general  "  propositions  (of  the  American 
Association  of  Superintendents)  in  regard  to  the  construction 
and  organization  of  hospitals,  and  the  general  management  of 
the  insane  (in  the  United  States),  have  all,  or  nearly  all,  now 
stood  the  test  of  a  quarter  of  a  century's  trial,"!  which  is 
equivalent  to  saying  that  there  has  been  little  advance  in  that 
time. 

In  construction  and  internal  arrangement,  the  best  Ameri- 
can hospitals  for  the  insane  are  not  excelled  by  those  in 
any  part  of  the  world,  with  the  exceptions  that  they  usually 
have  insufiicient  provision  for  the  employment  and  occupa- 
tion of  the  patients ;  that  they  have  no  hospital- wards  and 
nurses,  where  such  patients  as  require  them  may  get  the 
benefit  of  quiet,  rest,  and  the  care  and  attention  common  in 
ordinary  hospitals  ;  and  that  the  restrictions  upon  the  liberty 
of  the  inmates  have  not,  in  all  cases  diminished  to  corre- 
spond with  our  advance  in  knowledge  and  with  improvements 
in  other  parts  of  the  world.  These  defects  we  share  with 
most  of  the  countries  on  the  continent  of  Europe. 

*Tliis  is,  so  ftir  as  known,  the  first  in  this  country  (i.  e.,  the  first  like  those  in  ordi- 
nary life)  although  they  arc  not  uncommon  elsewhere. 

tit  is  interesting  to  compare  this  with  the  statement,  in  1862,  of  Damerow,  the 
leader  of  the  conservative  party  in  Germany,  that  there  is  nothing  further  to  be  got 
in  the  future  to  improve  the  public  institutions  for  the  care  and  cure  of  the  insane! 
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In  costl}'-  arrangements  for  "  convenience  of  administration," 
in  the  magnificence  of  their  central  or  administrative  buildings, 
and  in  the  multiplicity  of  labor-saving  machinery,  where  it  is 
difficult  to  find  enough  for  the  patients  to  do,  the  new  Amer- 
ican state  hospitals  for  the  insane  are  absolutely  without 
rivals. 

Less  than  half  a  dozen*  of  our  States  are  now  providing 
properly  for  all  their  insane,  the  expensive  buildings  which 
have  lately  been  thought  necessary  being  absolutely  beyond 
the  means  of  many  of  them. 

The  condition  of  our  worst  asylums  may  be  inferred  from 
the  report  for  1872  of  one  of  our  medical  superintendents, 
who  says  : — 

"  In  the  appropriate  tabular  statement  accompanj'ing  this  report, 
there  are  several  colored  people  reported  as  having  died  from 
various  forms  of  disease.  To  have  been  strictly  truthful,  that  report 
should  have  read,  '  died  from  want  of  proper  accommodations '.;  for  I 
verily  believe  their  lives  might  have  been  saved,  if  I  could  have  had 
the  proper  facilities  for  their  comfort  and  care  at  my  command. 
Every  one  knows  the  inefficacy  of  medical  attention  in  the  treat- 
ment of  diseases,  where  the  patients  are  confined  to  such  miserable 
cattle-stalls  as  are  our  colored  patients." 

In  1871,  a  newly  appointed  superintendent  in  Texas  found 
restraint- chairs,  dark  rooms,  iron  handcuffs,  locked  boxes, 
and  cold  shower-  and  plunge-baths  in  common  use.  He 
thought  it  necessary  to  state  his  opinion  "that  the  infliction 
of  punishment  for  misconduct  on  the  part  of  any  patient  is 
entirely  out  of  place."  The  records  and  journal  were  not  to 
be  found. 

In  1876,  chains  were  still  used  in  the  department  for  the 
insane  of  the  almshouse  at  Baltimore. 

*  "  Of  all  spectacles  of  human  misery  which  the  light  of  day  looks  upon,  we  sup- 
pose that  of  the  lunatics  in  American  almshouses  is  the  most  pitiable.  Unlike  many 
sufferers  under  the  great  evils  of  society,  they  are  often  persons  who  have  been  in 
better  circumstances,  and  who  must,  in  their  dim  way,  feel  and  see  the  abuses  of 
their  treatment.  In  the  country  poorhouses,  they  are  treated  as  lunatics  were  a 
hundred  years  ago  in  Europe.  They  are  chained,  put  in  cages,  beaten,  kept  in  dark 
holes,  without  fire,  often  naked,  their  food  reached  to  them  as  to  beasts,  their  clothes 
seldom  changed,  without  bedding,  except  straw,  left  in  their  own  filth,  and  eaten  by 
parasites.  This  horrible  treatment  was  (till  within  three  years)  common  in  many  of 
our  States,  and  is  still  the  fact  in  the  majority."  [The  Nation,  No.  560,  New  York, 
1876.] 
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The  city  insane  asylums  of  New  York  and  Philadelphia  were 
fitly  described  in  1875,  by  a  distinguished  English  visitor,  as 
being  a  disgrace  to  our  civilization.*  He  also  found, f  close 
to  our  largest  and  wealthiest  city,  in  one  ward,  "  a  rampart  of 
iron  bars,  strong  enough  to  confine  lions  and  tigers  in  a 
menagerie."  In  some  of  our  asylums,  reputed  to  be  among 
the  best,  there  are  still  dismal  corridors  and  gloomy  wards, 
which,  hov\^ever,  will  probably  be  altered  as  fast  as  circum- 
stances admit. 

The  Twenty  Years'  Leadership. 

It  is  not  difficult  to  see  why  our  asylums  for  the  insane  were 
better  than  those  of  England  for  about  twenty  years,  as  men- 
tioned above.  J  Neither  country  had,  in  1836,  begun  teaching 
medical  disease  clinically  in  the  hospital  and  at  the  bedside  ; 
nor  was  it  the  custom  in  either  to  make  careful  post-mortem 
examinations  as  a  basis  of  study,  as  had  been  done  for  nearly 
half  a  century  in  Italy,  France  and  Germany.  Neither 
country  had  any  association  or  inspecting  officers  (excepting 
the  metropolitan  district  of  London)  to  compare  and  report 
upon  the  progress  of  the  different  hospitals. 

So  far  we  were  alike.  Our  great  advantages  were  two  : 
(1)  That  the  principle  of  supervision  by  the  state  of  individual 
asylums  had  been  adopted  by  us  in  1818,  while,  throughout 
England,  state  supervision,  although  more  efficient  than  ours, 
did  not  begin  until  1842;  and  (2)  that  we  had  not  a  large 
number  of  old  asylums,  private  and  public,  with  traditions 
and  usages  of  years  to  overcome.  Everything  with  us  was 
new,  and  the  pauper  and  otherwise  helpless  classes  were  only 
bcsinnins^  to  accumulate. 


'O 


Modern  Methods  of  Less  Eestraint. 

During  the  last  twenty  years  or  more,  dating  from  the  time 

when  the  first  insane  asylum  was  built  with  wooden  sashes, 

large   window-panes,  and   no  iron  guards,  the  English  and 

Scotch  asylums  have  advanced  faster  than  any  others  ;  so  that 

*  These  have  been  improved  smee  that  time;  but  there  are  many  others  that  are 
still  worse. 

t  Notes  on  Asylums  for  the  Insane  in  America.  By  John  Charles  Bucknill,  M.D., 
F.  R.  S.,  F.  R.  C.  P.    London,  1376,  page  o3. 

X  See  page  3-i7. 
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those  people  now  stand  at  the  head  of  the  nations  of  the 
world  in  the  provision  which  they  make  for  the  care  of  the 
insane.  In  accomplishing  these  desirable  ends,  they  have 
three  important  advantages  over  us. 

1st.  There  is  a  carefid  and  critical  examination  by  experts* 
of  every  asylum  in  the  kingdoms  at  least  once  a  year,  from 
which  public  reports  are  published  of  the  condition  and  prog- 
ress of  the  various  institutions,  whereby  local  authorities  are 
forced  to  make  adequate  provision  for  their  insane,  and  through 
which  each  superintendent  may  compare  his  work  with  that  of 
others,  and  see  whether  he  falls  behindhand  in  the  race. 

2d.  Mental  disease  is  taught  cliuieallyj-  at  the  bedside  and 
in  the  sick-wards  in  every  important  medical  school ;  careful 
post-mortem  examinations^  are  the  rale  and  not  the  excep- 
tion in  their  asylums,  and,  as  a  result,  pathological  investiga- 
tions are  more  common  than  with  us. 

od.  The  British  Medico-Psychological  Association,  including 
in  its  ranks  physicians  interested  in  mental  disease,  whether 
superintendents  of  asylums  or  not,  in  their  yearly  meetings, 
bring  out  a  broader  view  of  the  field  than  if  participated  in 
by  superintendents  alone. 

There  are  still,  however,  in  England  and  Scotland,  enough 
asylums  which  may  well  occupy  the  attention  of  their  philan- 
thropists ;  and,  although  there  are  many  points  in  w^hich 
we  can  learn  from  their  best  asylums  to  our  advantage.  Dr. 
W.  Lauder  Lindsay  has  testified, §  after  a  visit  to  this 
country,  that,  "  so  far  from  its  being  the  case  that  we  have 
nothing  to  learn  from  the  Americans  in  our  treatment  of  the 
insane,  I  Avill,  I  think,  have  no  difiiculty  in  showing  that  in 

*  These  correspond  to  the  inspecteurs  des  alienes  dans  les  etahlissements  speciaux 
and  to  the  inspecteurs  des  asiles  publiques  d'alieties  of  France.  There  are  not  yet  any 
laws  for  the  German  Empire ;  but  each  state  supervises  its  own  insane,  generally 
through  the  Provinzial-Venoaltimgs-Rath,  or  under  the  direction  of  the  Ober-PrClsident 
of  the  Vericaltimgs  Commission. 

t  In  1837,  Dr.  Browne's  work,  already  referred  to,  called  attention  to  the  want  of 
clinical  instruction  in  mental  disease,  and  it  was  then  begun  almost  at  once. 

+  The  commissioners  say,  in  their  twenty-fourth  report:  "With  the  all-important 
view  of  advancing  the  knowledge  of  the  pathology  and  treatment  of  the  various 
forms  of  insanity,  we  think  that  the  practice  of  making  post-mortem  examinations 
should,  as  far  as  possible,  be  everywhere  the  rule,  and  not,  as  in  many  instances,  the 
exception.  It  ought  also,  in  our  opinion,  to  bo  applicable,  under  the  same  conditions 
of  consent  on  the  part  of  the  relatives,  to  all  classes  of  patients."  The  proportion  of 
such  examinations  to  the  deaths  rose  from  40  per  cent,  in  1869  to  61  per  cent,  in  1873. 

§  Edinburgh  Medical  Journal,  December,  1870. 
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not  a  few  important  respects,  they  are  decidedly  (to  use  one 
of  their  own  characteristic  expressions)  'ahead.'" 
There  were  in  England  in  January,  1874, — 

72  pauper  insane  asylums,  averaging  ....    456  patients  each. 

.5  asylums  for  the  better  classes,  containing  over       .     200  "  " 

4        "  "  "  "  »         from  150  to  200  "  « 

7        "     .       "  "  "  "  "     100  to  150  " 

7        "  "  .        "  "  "  "       75  to  100  « 

9         "  "  "  "  «  "       50  to    75 

29         "  "  "  "  "  "        25  to    50  "  " 

80        "  "  "  "  "         less  than        25  "  " 

One  of  the  most  striking  of  the  changes*  brought  about,  or 
rather  commenced,  is  the  individualizing  of  treatment  and  the 
separating  of  patients  as  much  as  possible  from  morbid 
influences,  by  the  increase  in  the  number  of  small  asylums, — 
a  very  wide  departure  having  been  made  from  the  position 
taken  by  Dr.  Bell  a  third  of  a  century  ago,  that  "experience 
shows  that  the  very  highest  curative  advantages  are  effected 
by  the  mutual  action  and  attrition  of  diseased  minds  upon 
each  other," — a  point  upon  which  Griesinger  says,f  "Nowhere 
is  there  greater  need  of  strictly  individual  treatment  than 
with  the  insane ;  nowhere  must  we  more  constantly  bear  in 
mind  the  fact  that  not  a  disease,  but  a  diseased  individual,  not 
insanity,  but  one  who  has  become  insane,  is  the  object  of  our 
treatment";  and  Roller,  when  speaking  of  those  suffering 
from  mental  disease,  states  the  principle  more  forcibly  still : 
"iVw?"  von  unhundigen  wird  es  hestritten  dass  das  zusammensein 
mit  andern  kranken\  die  Heilung  hefordert"  (only  the  ill- 
informed  contend  that  congregation  with  others  favors  re- 
covery) .  § 

A  few  of  the  asylums  in  England,  of  which  Bethlehem 
was,  I  think,  the    first,   have  imitated  the  example   of    the 

*  These  will  be  illustrated  chiefly  by  letters  which  explain  themselves.  Some  of  the 
best  asylums,  with  their  advantages  in  employment,  personal  freedom,  etc.,  of  the 
patients,  have  been  described  by  Dr.  H.  B.  Wilbur,  superintendent  of  the  Idiot 
School  at  Syracuse,  who  visited  Europe  by  request  of  Gov.  Tilden  of  New  York  in 
1875,  in  an  interesting  treatise  on  The  Management  of  the  Insane  in  Great  Britain, 
Albany,  1876. 

fDie  Pathologic  und  Tlierapie  der  psychischen  Krankhciten,  Vlerte  Auflage, 
Braunschweig,  1876,  pp.  472  and  473. 

X  This  word  hranketi  (the  sick)  is  very  commonly  used  now  by  Germ.an  writers  in 
referring  to  the  insane.  '' 

§  Op.  cit.  p.  4. 
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metropolitan  hospitals  in  establishing  summer  resorts  and  con- 
valescent homes  for  their  more  quiet  patients,  so  as  to  get 
them  away  from  the  asylum  influences,  and  with  the  best 
results. 

In  Scotland,*  there  were  in  1874,  8,069  insane  under  the 
care  of  the  commissioners.  In  1858,  there  were  estimated  to 
be  2,000  beside  those  known  officially;  but  their  present 
number,  which  does  not  appear  in  the  reports,  is  probably  not 
so  great.  Of  these  8,069,  4,717  were  in  seventeen  royal  and 
district  asylums,  338  in.  eight  private  asylums,  748  in  six 
parochial  asylums,  565  in  fifteen  workhouses,  and  1,650  in 
private  dwellings  j  and  training  schools. 

About  four-fifths  of  those  under  the  care  of  the  officials,  and 
known  to  them,  about  70  per  cent,  of  the  whole  number, 
were  therefore  in  asylums  and  workhouses. 

According  to  the  statistics  and  estimates  of  our  Board  of 
State  Charities,  about  60  per  cent,  of  all  the  insane  in  Massa- 
chusetts are  in  public  institutions,  the  preference  being  given 
to  the  severer  cases ;  so  that  the  average  degree  of  severity 
of  disease  in  our  asylums,  as  compared  with  those  of  Scot- 
land, may  be  roughly  estimated  as  70  to  60  or  as  7  to  6,  not 
allowing  for  any  difierence  arising  from  nationality  or  char- 
acter of  disease,  if  there  be  such. 

Opijiions  and  Letters. 

Dr.  Biicknill,  after  his  long  visit  to  this  country,  writes  to 

Dr.  Edward  Jarvis,  October  31,  1875  :  "You  have  no  idea  in 

the  States  of  the  amount  of  freedom,  under  due  supervision, 

which  our  lunatics  get;  and  it  is  constantly  being  increased, 

*  There  has  been  little  that  is  distinctive  in  the  early  history  of  the  treatment  of. 
insanity  in  that  country.  The  Scotch  laws  placed  the  rich  insane  in  the  hands  of 
guardians  as  early  as  the  thirteenth  centixry ;  in  modern  times  they  have  rather  fol- 
lowed the  precedent  of  England.    The  Commission  in  Lunacy  was  appointed  in  1855. 

t  It  would  carry  us  beyond  our  limits  to  fully  describe  this  system  of  boarding  out 
the  insane  in  families  in  the  villages  of  Scotland.  It  is  done  at  a  cheap  rate,  and  the 
patients  are  reported,  many  of  them,  at  least,  as  liking  it  better  than  asylum  life. 
But  any  one  who  has  endeavored  to  find  a  boarding-place  for  a  single  one  of  them  can 
appreciate  the  difficulty,  and  often  impossibility,  of  finding  in  this  countrj^  suitable 
persons  who  are  willing  to  undertake  such  care  and  responsibility  for  strangers. 
There  is  an  objection,  too,  in  placing  a  dependent  class  in  the  charge  of  such  persons 
as  are  willing  to  take  them.  The  best  account  of  this  Scotch  system,  "Ueber  famil- 
iale  irreyipflege  in  Schottland,"  may  be  found  in  the  Archiv  f.  Psychiatrie  und  Ner- 
venkrankheiten,  Vol.  V.,  1875,  pp.  164-188.  It  has  been  said  in  England  that  these 
insane  boarders  are  not  always  adequately  looked  after. 
46 
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and  with  the  best  results.  We  are  now  pretty  well  rid  of  the 
old  superstitious  fear  of  the  insane;  and,  where  the  bounds  of 
insanity  have  been  so  much  enlarged,  it  was  time  that  this 
should  be  so." 

Dr.  Tuke  and  Dr.  Fraser. 

One  of  the  most  interesting  experiments  has  been  made  by 
Dr.  Batty  Tuke,  and  carried  out  by  his  successor,  Dr.  Fraser, 
wdiose  letter,  originally  published  in  the  Boston  Medical  and 
Surgical  Journal,  is  so  full  of  suggestive  matter  that  a  con- 
siderable part  of  it  is  given  here.  It  should  be  said  that  the 
asylum  is  quite  in  the  country,  and  that  the  patients  are  mostly 
of  the  quiet,  agricultural  class.  Herbert  Spencer  considers 
this  one  of  the  most  important  steps  of  the  day  in  the  treat- 
ment of  mental  disease.  Undoubtedly  it  is  such ;  but  it 
would  not  be  fair  to  infer  that  all  asylums  and  all  the  insane 
in  all  places  can  be  treated  in  this  way. 

Some  of  the  windows  open  freely,  others  are  so  arranged 
that  neither  sash  can  be  lowered  or  raised  enougli^to  permit 
the  egress  of  a  patient.  The  separate  wards  of  the  main 
building  are  semi-detached  and  of  only  two  stories  each.'  If 
Dr.  Fraser  had  described  his  autopsy-  and  microscope-rooms, 
it  would  have  been  seen  that  he  considers  careful  pathological 
research  of  the  utmost  importance. 

The  cost  of  this  asylum,  without  furniture,  was  a  little  less 
than  seven  hundred  dollars  per  patient. 

"Fife  and  Kinross  District  Lunatic  Asylum,  ) 
"  Cupar,  Fife,  Scotland,  January  28,  1875.      5 

"My  Dear  Sir  : — I  have  the  greatest  possible  pleasure  in  acced- 
ing to  your  request  for  a  description  of  my  asylum. 

"It  is  the  district  or  pauper  asylum  for  the  counties  of  Fife  and 
Kinross.  The  population  of  the  two  counties  is  one  hundred  and 
seventy  thousand.  The  institution  is  capable  of  holding  two  hun- 
dred and  eighty  inmates.  TUe  present  numbers  are  one  hundred 
and  ten  males  and  one  hundred  and  thirty-eight  females,  or  about 
two  hundred  and  fifty  altogether.  The  yearly  admissions  are  from 
eighty  to  ninety.  There  is  one  attendent  for  ever}^  twelve  patients. 
The  patients  are  classified,  and  each  class  has  its  own  gallery  ;  the 
highest  number  in  any  gallery  is  twenty-four  ;  the  lowest,  twelve.  The 
female  department  has  seven  galleries,  each  complete  in  itself;  that 
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is  to  sa}',  each  of  them  has  its  own  daj'-room,  dormitoiy  or  dormi- 
tories, single  sleeping-rooms,  lavatory  and  conveniences.  Four 
have  two  attendants,  two  only  one.  This  divisional  arrangement, 
though  I  believe  it  adds  to  the  working  expenses,  admits,  as  I  have 
said  above,  of  classification  of  the  patients.  The  day-rooms  or 
sitting-rooms  for  twenty-three  patients  are  thirty  feet  long,  twent}'- 
one  feet  broad,  and  eleven  and  a  half  feet  high.  The  windows  of 
these  rooms  are  nine  feet  b3^  seven  feet,  and  the  panes  are  twenty- 
two  inches  b}^  eighteen.  There  are  no  window-panes  smaller  than 
twelve  inches  by  ten  and  a  half  anywhere.  The  lower  half  of  the 
windows  has  brass  rods  three-eighths  of  an  inch  thick  running  trans- 
versely across  the  panes  and  through  the  woodwork  of  the  window- 
frame.  I  could  wrench  these  rods  out  with  my  hands.  There  is  no 
such  thing  as  an  iron  bar  across  a  window,  and  all  our  window- 
frames  are  of  wood. 

"You  ask  me  for  the  features  which  distinguish  my  asylum.  I 
believe  these  to  be  :  1st,  unlocked  doors  ;  2d,  the  great  amount  of 
general  freedom  ;  and  3d,  the  large  number  on  parole.  In  common 
with  the  Argyllshire  asylum,  airing-courts  are  not  in  use.  The 
great  attention  given  to  the  occupation  of  the  patients  and  the  large 
percentage  §f  those  emplo^'ed  are  characteristics  of  this  asylum  as 
well  as  of  two  others  in  Scotland. 

"  First,  as  regards  open  doors.  Here  is  a  paragraph  from  my  last 
annual  report  to  the  directors  : — 

"  'I  wish  now  to  describe  the  peculiar  feature  of  j^our  asylum  ; 
namely,  the  open-door  S3'stem.  It  was  originated  about  three  years 
ago  b}"  your  former  phj'sician-superintendent,  Dr.  Tuke,  and  I  have 
no  hesitation  in  saying  that  the  introduction  of  this  system  will 
mark  an  era  in  the  history  of  the  treatment  of  the  insane.  As  3-ou 
are  well  aware,  there  are  no  high  boundary  walls  surrounding  the 
grounds,  and  the  entrance  gates  stand  always  open.  To  make  this 
system  as  clear  as  possible,  let  me  suppose  that  a  visitor  calls  and 
wishes  to  see  through  the  asylum.  He  is  received  at  the  front; 
door,  which  will  be  found  open  ;  he  is  then  conducted  through  the 
whole  of  the  male  galleries,  containing  over  ninety  patients,  and 
thence,  via  the  dining-hall,  through  five  of  the  galleries  in  the  female 
side,  also  containing  over  ninet}'  patients,  without  once  coming  upon 
a  locked  door.  Not  onlj^  is  there  this  free  communication  inside 
the  house,  but  the  outer  doors  of  the  main  ground  corridors,  which 
open  out  on  the  terraces,  are  also  unlocked.  The  male  convalescent 
building,  which  contains  from  twenty  to  twentj'-five  patients,  has  its 
doors  open  from  shortly'  after  six  a.  m.  till  eight  p.  m.  The  inmates 
are,  of  course,  on  parole.  Two  galleries  in  the  female  department 
still  remain  under  the  old  system  of  locked  doors.     Though  not 
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necessaiy  for  tlie  majority  of  their  inmates,  3'et  tlie  erratic  and  mis- 
chievous tendencies,  as  well  as  the  excitement  of  some  three  or  more 
in  each  division,  render  locked  doors  necessary.  Greater  content- 
ment is,  I  believe,  the  result  of  the  innovation  I  have  just  referred 
to  ;  the  sense  of  confinement,  or  in  other  words,  of  imprisonment, 
of  which  even  a  lunatic  is  conscious,  is  absent.  The  asylum  is  con- 
vei'ted  into  a  home  and  a  hospital.  A  greater  number  of  escapes 
and  accidents  would  a  priori  be  expected  from  this  state  of  freedom. 
The  escapes  have  been  nine  in  number,  and  there  are  only  two  which 
can  be  attributed  to  open  doors.  Four  accidents,  none  of  any  im- 
port, except  the  suicide  previously  detailed,  have  occurred  during 
the  3'ear,  but  none  in  any  way  attributable  to  this  system.' 

"  This  bold  advancement  in  the  treatment  of  the  insane,  is,  as  I 
have  said  above,  wholl}^  due  to  Dr.  Batty  Tuke.  It  is  to  his  orig- 
inal mind,  to  his  enterprising  spirit,  to  his  confidence  in  a  portion  of 
afflicted  humanity  hitherto  unconfided  in,  and  to  his  faith  in  the 
adage, '  The  more  you  trust,  the  more  joxx  ma}^'  that  this  new  era  in 
the  life  of  the  insane  has  been  initiated.  I  must  confess  I  shook 
my  head  when  the  doctor  first  proposed  it,  and  our  matron  said  she 
could  not  see  '  how  it  would  do  at  all.' 

"  The  histor}^  of  this  movement  is  interesting.  At  first  a  great 
deal  of  wandering  about  the  house  occurred,  especial!}'  from  the 
galleries  to  the  kitchen.  A  number  wandered  outside,  and  some  of 
course  attempted  escape.  Gradually  the  patients  were  taught  when 
they  were  to  go  out,  and  what  parts  of  the  house  they  were  per- 
mitted to  visit.  Those  who  escaped  were  spoken  to  in  presence  of 
the  others  :  they  were  informed  of  the  inutility  of  escaping,  of  the 
certainty  of  their  being  brought  back ;  that  they  must  remain  in 
the  asylum  until  they  were  better ;  that  every  kindness  would  be 
shown  them  ;  that  everything  they  had  to  say  would  be  heard  and 
attended  to ;  that  when  the  time  came  they  would  go  out  by  the 
front  door,  and  that  the  doctor  would  be  there  to  say  good-by  and 
wish  them  well.  It  was  wonderful  how  the  most  determined  bolters 
ceased  from  attempting  to  escape.  I  could  quote  a  dozen  cases 
where  a  remarkable  change  in  this  respect  occurred. .  The  most 
intelligent  escapers  were  taken  to  the  doors,  shown  their  openness, 
and  then  informed  that  confidence  was  reposed  in  them,  that  escape 
was  unproductive  of  any  good,  and  that  the  way  to  get  home  was 
to  show  themselves  worthy  of  trust.  Not  only  with  permanent 
residents  did  this  state  of  imposed  confidence  have  a  beneficial 
eflfect,  but  also  with  transfers  from  other  as3'lums.  For  example,  a 
lady  patient  was  admitted  some  time  ago  from  another  asylum. 
The  account  sent  was  that  she  was  most  determined  in  her  attempts 
at  escape,  that  she  had  broken  the  framework  of  her  window  and 
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set  fire  to  doors  in  order  to  escape.  Her  habits  were  said  to  be 
dirty.  It  was  a  case  of  moral  insanitj',  and  tlie  intelligence  was 
keen  and  clear.  After  admission,  she  was  shown  the  open  doors 
(one  leading  out  to  the  terrace  within  ten  yards  of  her  sitting-room) , 
and  the  freedom  that  existed.  Confidence  was  preached  to  her,  and 
she  was  informed  that  good  behavior  of  every  kind  was  expected  of 
her.  She  now  walks  out  daily  on  the  terraces,  unattended,  when- 
ever she  likes,  yet  there  has  never  been  the  least  attempt  at  escape. 
She  has  never  been  dirty  in  her  habits.  This  patient  has  been  in 
three  other  Scotch  asylums,  and  she  says  that  this  is  not  like  an 
asylum  at  all,  that  it  is  unlike  any  of  the  others  she  has  been  in, 
and  that  here  she  has  no  desire  to  run.  Siway. 

"  Your  experience  of  the  insane  will  cause  you  no  doubt  to  say, 
'  But  all  cannot  be  treated  in  this  wise.'  I  grant  that,  but  what  I 
wish  to  impress  upon  you  is  the  great  number  that  can.  You  will 
see  I  have  two  departments  on  the  female  side  under  the  old  regime. 

An  attempt  was  made  to  leave  one  of  these  off  the  lock,  but  the 
mischievous  doings  of  three  chronic  maniacs,  and  the  incurable 
wanderings  of  two  or  three  demented  and  suicidal  patients,  pre- 
vented the  open  door  from  being  persevered  in.  Excepting  these, 
the  rest,  numbering  from  one  to  eighteen,  would  be  all  the  better  for 
the  unlocked  doors.  The  other  department  is  one  of  our  new 
buildings,  and  is  separate.  From  its  situation  and  its  inhabitants, 
chiefly  chronic  maniacs,  it  would  be  inexpedient  to  attempt  the  step 
there. 

"  I  wish  especially  to  describe  our  male  convalescent  building. 
It  is  a  house  capable  of  holding  thirty-three  patients,  but  at  present 
there  are  only  twenty-two  resident  there.  Its  doors  are  open  every 
day  from  seven  in  the  morning  till  eight  and  nine  in  the  evening. 
The  inmates  are  all  on  parole.  No  one  has  broken  his  parole  dur- 
ing the  last  two  and  a  half  years.  An  'attendant  and  his  wife  have 
charge  of  the  place.  They  have  a  little  child  five  j^ears  of  age. 
They  all  sit  down  to  meals  together,  the  patients,  the  attendant,  his 
wife  and  child.  The  latter  two  mix  with  the  patients  at  all  times. 
This  was  also  a  step  of  Dr.  Tuke's,  and  admirable  have  been  the 
results.  When  men  associate  only  with  each  other,  they  are  apt  to 
degenerate  ;  coarseness,  swearing,  and  fighting  predominate ;  but 
when  a  woman  is  present,  and  especially  when  a  sweet  little  girl 
mingles  with  them,  then  swearing  and  angry  passions  cease  ;  at 
least  such  has  been  the  effect  in  this  department  of  my  asylum. 
There  are  two  dormitories  upstairs,  one  in  which  no  attendant 
sleeps  (ten  patients  are  left  to  themselves),  and  the  other  is  in 
charge  of  an  attendant  who  comes  down  from  the  main  building  for 
the  night.     This  place  is  our  Gheel. 
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"  I  believe  that  the  conditions  above  described,  coupled  with  con- 
stant occupation,  result  in  (1)  greater  contentment  and  general 
happiness  among  the  patients,  (2)  better  conduct  in  every  one,  i.  e., 
less  excitement,  (3)  the  preservation  of  the  individualit}'  of  each 
patient,  (4)  less  degradation,  and  (5)  greater  vigilance  and  care  on 
the  part  of  the  attendants.  As  regards  the  fourth  result,  I  believe 
it  to  be  strikingly  true. 

"  Occupation  is  what  I  have  the  utmost  confidence  in.  Its  results 
are  most  beneficial.  Almost  every  male  patient  can  fill  and  wheel 
a  barrow,  and  the  majority  can  use  a  spade.  So  almost  every 
female  patient  can  use  a  needle  and  thread  or  a  knitting-needle. 
Constant  supervision  soon  teaches  one  what  is  most  suitable  to  each. 
I  beg  to  refer  you  to  Sir  James  Coxe's  report,  which  you  will  find  in 
the  annual  report  which  accompanies  this  letter.  Here  is  another 
paragraph  from  my  last  annual  report :  '  Attention  is  being  con- 
stantly and  increasinglj'  directed  toward  the  occupation  of  both 
sexes.  At  the  present  date,  all  male  patients,  with  the  exception 
of  from  five  to  eight,  are  sent  out  every  day  in  parties  arranged 
according  to  their  capabilities  for  work.  Attendants  accompany 
each  set  of  workers.  The  head  and  sick-room  attendants '  are  the 
only  ones  retained  in  the  house.  On  the  female  side  there  are  three 
workrooms,  one  devoted  to  the  main  sewing  requirements  of  the* 
house,  and  the  others  to  the  teaching  and  encouraging  to  work  of 
the  idle  and  demented.  In  these  three  rooms  are  above  ninety- 
patients.  The  laundr}-,  the  kitchen,  and  the  house  generall}'  give 
employment  to  about  forty  more,  so  that  the  actually  idle  are 
reduced  to  a  minimum.  My  desire  and  aim  are  to  m.ake  your  asj'lum 
a  veritable  beehive.  The  men  work  both  forenoon  and  afternoon, 
but  their  hours  are  not  long.  The  females,  though  kept  at  work  in 
the  forenoon,  spend  the  afternoon  in  walking  and  out-door  recrea- 
tion. I  am  at  present  dispensing  with  the  use  of  airing-courts,  but 
I  shall  make  no  comments  on  this  step  until  after  a  year's  experi- 
ence.' 

"  Airing-courts  are  a  mistake,  especially  for  females.  Not  long 
ago  I  used  to  send  out  the  demented,  the  chronic  maniacs,  and  the 
idle  to  the  airing-court  of  a  morning.  Of  course,  having  nothing 
useful  to  do  there,  the}^  did  mischief,  quarrelling  among  themselves, 
getting  excited,  and  increasing  their  destructive  habits.  The  pa- 
tients being  safe  within  four  walls,  and  out  of  sight,  the  attendants 
were  heedless,  habits  and  practices  occurred  which  the  attendants, 
for  the  sake  of  decency  and  for  the  respect  of  their  sex,  would  have 
been  active  and  vigilant  to  prevent  elsewhere.  Those  who  used  to 
go  to  the  airing-court  in  the  morning  are  now  collected  around 
tables    and    set   to  work   at   knitting,  sewing,  darning,   etc.     The 
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contrast  between  the  airing-court  and  this  room  is  very  striking. 
This  very  morning  this  worlvroom  was  quiet  in  the  extreme.  I 
went  round  tliem  all,  spoke  to  each,  praised  their  doings,  and  en- 
couraged the  idle,  and  there  was  not  a  word  out  of  place.  Had 
they  been  in  the  airing-court  they  would  have  been  squatting  in  all 
the  corners,  rampaging  about,  holding  forth  in  loud  tones,  etc. 
Occupation  and  the  working  together  in  the  way  described  have  a 
most  decided  inhibitor}^  etfect.  Tiie  airing-court  system  permits 
every  insane  propensity  to  run  to  weeds. 

"  During  the  present  year  there  have  been  two  or  three  cases 
subject  to  paroxj'sms  of  great  excitement.  I  have  occasionally 
been  present  in  the  galleries  when  such  outbursts  have  occurred,  and 
have  been  witness  of  bow  the  peace,  quietude,  and  industry  of  the 
other  inmates  have  been  disturbed,  and  the  excitable  roused.  Great 
destructive  propensity  is  generally  a  feature  of  these  attacks.  In 
such  cases,  one  of  two  things  must  be  done :  the  patient  mast  either 
be  restrained  by  two  or  more  attendants  (the  worst  form  of  re- 
straint), or  put  into  seclusion.  The  former  plan  cannot  be  carried 
out  where  there  is  a  minimum  staff,  but  even  had  I  sufficient  at  my 
command,  I  believe  seclusion  to  be  the  more  beneficial  mode  of 
treatment  in  every  way.  There  are  cases, — at  least  this  as^'lum 
possesses  such, — in  which  great  coarseness  of  language  charac- 
terizes the  paroxysms  ;  and  I  maintain  that  such  cases,  in  con- 
sideration of  the  feelings  of  the  other  inmates  and  attendants, 
demand  their  temporary  seclusion.  Constant  supervision  of  the 
galleries  has  determined  me  in  this  opinion.  Restraint  I  have 
not  resorted  to. 

"  As  regards  the  chronic  harmless  insane,  I  here  subjoin  another 
extract  from  my  report :  '  It  is  my  opinion  that  mau}^  chronic  luna- 
tics do  not  require  asylum  treatment ;  they  can  be  sufficiently  cared 
for  and  guarded  by  their  friends  or  others  whom  the  proper  authori- 
ties deem  fit  custodians.  The  chronic  lunatic  I  refer  to  is  one  who 
is  harmless,  trained  to  be  cleanly',  and  perhaps  industrious,  whose 
mental  condition  may  be  described  as  that  of  a  premature  second 
childhood,  and  of  whose  recovery  no  hope  can  be  entertained. 
Such  an  one  does  not  require  constant  medical  supervision,  the  ex- 
pensive appurtenances  of  an  asylum,  nor  the  services  of  trained 
attendants. 

"  Dr.  Arthur  Mitchell's  book  on  the  insane  in  private  dwellings 
will  give  you  a  most  graphic  account  of  what  formerly  existed  and 
what  exists  at  the  present  da}-. 

"  I  trust  the  foregoing  remarks  convey  the  information  you  de- 
sire, and  I  shall  be  only  too  happy  to  answer  au}^  further  inquiries 
you   may  wish  to   make.     If  an}-  of  my  professional  brethren   on 
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your  side  of  the  water  desire  to  see  this  as3'lum,'  thej'  will  find  me  a 
most  willing  cicerone. 

"  With  best  regards,  I  am,  dear  sir, 

"  Yours  most  truly, 

"  John  Fraser. 
"  Dr.  Charles  F.  Folsom,  Boston." 

"^  Dr.   Clouston. 

Dr.  Clouston,  well  known  in  this  country  as  the  successor 
of  Dr.  Skae  at  the  Royal  Edinburgh  Asylum,  formerly  medi- 
cal superintendent  of  the  Cumberland  and  Westmoreland 
asylum,  and  co-editor  with  Dr.  Maudsley  of  the  Journal  of 
Mental  Science,  has  begun  an  interesting  work  at  Morning- 
side,  a  description  of  which  is  best  given  in  his  own  words. 
In  1874,  he  wrote  as  follows  : — 

"  Memoranda  as  to  the   Treatment  of  Insanity^  etc.,  in  the  Royal 

Edinburgh  Asylum,  Morningside,  Edinburgh,  by   T.  S.  Clouston, 

M.  D.,  Physician  Superintendent. 

"  I  have  been  now  for  fourteen  years  engaged  in  this  department 
of  the  profession,  and  have  paid  much  attention  to  the  various 
modes  of  treating  the  insane  in  this  and  other  countries. 

"  My  practice  in  regard  to  patients,  especially  of  the  higher  class, 
is  to  allow  them  from  the  first,  as  much  liberty  as  I  possibly  can, 
putting  many  of  them  on  parole  very  soon,  and  trying  to  make 
them  feel  that  they  are  here  reall}^  as  invalids  and  not  as  prisoners. 
Unquestionably,  in  those  cases  where  I  can  thus  trust  patients,  they 
are  happier  and  recover  sooner  than  they  otherwise  would.  Of 
course,  in  some  cases  I  cannot  do  so.  Out  of  77  patients  of  the 
higher  class,  over  30  are  on  parole,  22  of  them  living  in  cottages  or 
pavilions  where  the  arrangements  are  perfectly  homelike. 

"  Throughout  the  whole  department  for  the  higher  class  I  am 
substituting  large  plate-glass  for  small  squares  in  the  windows,  and 
am  trying  to  remove  all  prison-like  arrangements.  So  far  as  we 
have  gone  yet,  in  the  eighteen  months  since  I  came  here,  the  effects 
have  been  very  good  indeed  on  the  patients,  and  we  have  had  no 
accidents. 

"  I  send  a  short  description  of  the  cottages,  with  photographs. 
The  main  part  of  the  house  consists  of  three  wards  for  gentlemen 
and  three  for  ladies,  with  a  few  private  rooms  and  parlors.  Each 
wai'd  contains  about  eight  patients,  and  in  some  cases  two,  and  in 
the  case  of  one  ward  one,  attendant.  There  is  a  parlor  or  corridor 
ppen  and  lighted  on  one  side,  and  with  a  row  of  bedrooms  on  the 
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other.  We  ai'e  building  two  new  dining-rooms,  cliiefly  of  glass,  to 
look  lilve  conservatories,  one  for  the  gentlemen  and  one  for  the 
ladies,  and  we  have  already  one  very  handsome  dining-room  for 
gentlemen  who  pay  over  £105  a  year.  There  is  a  large  drawing-room 
where  the  ladies  and  gentlemen  meet  in  the  morning  for  prayers, 
and  in  the  evenings  twice  a  week  for  cards,  readings,  dancing,  etc. 
The  gentlemen  have  a  billiard-room.  All  these  public  rooms  are 
precisely  like. those  of  a  good  house  in  their  arrangements,  the 
doors  opening  the  same  way,  etc. 

"  As  much  as  is  practicable,  I  send  my  patients  to  walk  and  drive 
out  beyond  the  asylum  grounds,  to  town,  to  the  museums,  picture 
galleries,  etc. 

"  Believing  that  the  first  object  of  the  institution  is  to  cure  as 
many  of  the  patients  sent  to  it  as  possible,  and  to  enable  those  who 
are  incurable  to  lead  as  happy  lives  as  possible,  I  deliberately  run 
risks  as  to  escapes,  and  even  in  some  cases  of  mild  melancholia  as 
to  suicides,  with  those  objects.  It  is  quite  easy  to  arrange  an 
asylum  so  that  no  escapes  shall  take  place  from  it,  but  any  such 
institution  I  should  pronounce  to  be  radically  faulty  in  its  prin- 
ciples. 

"  In  the  treatment  of  every  case,  it  is  of  the  utmost  importance 
to  find  out  whether  the  tendencies  of  the  patient  result  from  an 
incurable  pathological  condition  of  the  brain,  or  from  a  curable  dis- 
order in  its  working.  I  should  not  put  a  general  paralytic  or  a  bad 
epileptic  on  parole  nearly  so  readily  as  a  simjDle  case  of  excitement 
or  depression,  though  I  have  now  mild  cases  of  the  two  former 
diseases  on  parole. 

"  I  do  not  believe  that '  non-restraint'  should  be  so  elevated  into 
a  '  princii)le '  that  no  departure  from  it  is  allowable.  Diminish 
restraint  antl  seclusion  by  all  means  to  the  utmost,  but  don't  sacri- 
fice a  patient's  life,  or  the  lives  of  those  about  him,  to  any  such 
principle.  In  practice,  I  have  only  used  restraint  once  at  night  in 
the  case  of  one  patient,  for  suicidal  tendencies  of  the  most  aggra- 
vated kind,  and  seclusion  twice  in  a  year  and  a  half  among  my 
higher-class  patients.  I  use  seclusion  rather  more  frequently  among 
the  pauper  class  of  patients,  from  having  fewer  attendants  in  pro- 
portion to  the  number  of  patients. 

"  We  take  in  all  cases  that  apply  when  we  have  room. 

"  There  are  much  fewer  windows  broken  now  than  when  the  panes 
of  glass  W'cre  small  and  guarded  by  iron  bars,  and  I  think  there  is 
an  improvement  in  regard  to  degradation  and  dirty  habits  in  many 
of  the  worst  class  of  patients. 

"  For   painting,   decoration    and   papering  in   the   institution,  I 
employ  the  best  and  most  tasteful  tradesmen  in  Edinburgh. 
47 
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"  Description  of  the  Photographs  of  the  Cottages^  etc.,  Royal  Edin- 
burgh Asylum,  Morningside,  Edinburgh. 

"  No.  1*  is  the  ladies'  '  wing'  or  pavilion,  connected  to  the  main 
part  of  the  'East  House'  by  a  row  of  sleeping-rooms  and  passage. 
The  '  East  House '  is  exclusivel}^  for  private  patients  who  pay  the 
higher  rates  of  board,  and  there  is  a  corresponding  wing  for  gentle- 
men. The  wings  contain  eight  rooms  each,  and  usuall}'  accommo- 
date six  patients.  The  gentlemen's  wing  has  a  billiard-room  behind 
it.  The  arrangements  of  the  wings  are  precisely  similar  to  those  of 
private  houses,  the  doors  being  unlocked,  opening  by  their  handles, 
the  outer  doors  (glass)  open,  and  all  the  windows  consisting  of 
large  sheets  of  plate-glass.  The  patients  in  the  wings  form  groups 
separate  from  the  rest  of  the  house. 

"  No.  2,  '  The  Cottage,'  for  ladies,  containing  eight  rooms,  and 
usually  accommodating  four  or  five  patients.  It  has  a  dining- 
room,  drawing-room  and  bedrooms.  All  the  arrangements  are 
those  of  a  private  house,  unlocked  doors,  plate-glass  windows,  etc. 
The  cottage  is  situated  about  twenty  yards  from  the  asylum. 

"  No.  3,  '  Myreside  Cottage,'  for  gentlemen,  containing  eight 
rooms,  and  accommodating  five  gentlemen,  two  attendants,  a  cook 
and  an  assistant  cook,  who  is  an  unpaid  pauper  patient.  It  is 
situated  at  the  extremity  of  the  Royal  Edinburgh  Asylum  Farm, 
about  a  quarter  of  a  mile  from  the  asjium.  Its  arrangements  have 
nothing  supposed  to  be  asylum-like  about  them. 

"  Altogether  in  these  four  buildings  there  are  twenty-two  patients 
out  of  the  entire  number  of  seventy-seven  high-class  patients  in  the 
asylum." 


Two  years  later,  Dr.  Clouston  writes  as  follows 

>?BURGH  Asylum  for  t 
"Edinburgh,  28th  Nov.,  1876 


"  Royal  Edinburgh  Asylum  for  the  Insane,  ) 


"Dr.  FoLsoM. 

"  My  Dear  Doctor  : — I  duly  received  3'ours  of  the  13th,  and  I 
assure  you  I  am  only  too  glad  to  answer  any  questions  you  put. 

"As  regards  any  plate-glass  experiments  now  universal  in  our 
East  House  for  higher-class  patients  (containing  ninety-two  patients), 
I  have  the  greatest  reason  to  be  satisfied  with  them.  Only  one  pane 
of  glass  has  been  broken  in  the  two  and  one-half  years  they  have  been 
in,  and  that  by  an  attendant  in  cleaning  it.  To  show  that  I  believe 
in  them,  I  may  mention  tliat  in  some  cottage  additions  which  we 
have  lately  built  and  occupied  for  twenty-four  patients,  there  is 
nothing  but  plate-glass,  each  pane  filling  up  a  sash,  and  that  the 

*  Not  shown  in  this  place. 
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outer  doors  have  all  plate-glass  panels,  and  that  each  parlor  has 
such  a  door  opening  into  the  garden. 

"  I  have  followed  some  of  m^^  Scotch  brethren,  too,  and  have  done 
away  with  airing-courts,  so  that  now  we  have  absolutelj^  no  such 
walled  court  of  any  kind  at  our  East  House  or  at  the  male  division 
of  the  West  House  (these  two  containing  four  hundred  patients). 
I  am  sure  the  general  result  has  been  very  beneficial,  though,  in  a 
few  individual  cases,  we  miss  the  courts. 

"  As  regards-  plate-glass  windows  in  the  West  House,  we  have 
fairly  begun  the  experiment,  having  fitted  up  three  galleries,  con- 
taining one  hundred  and  fortj^  patients,  with  them,  one  galler}-  being 
on  the  ground  floor,  the  next  on  the  second,  and  the  next  on  the 
third  floor.  They  are  immensely  more  cheerful,  and  no  bad  results 
have  followed  during  the  three  months  they  have  been  in. 

"  I  think  in  our  asylums  here  we  have  too  few  attendants  for  our 
patients  to  individualize  them  properly,  so  I  am  graduall}^  increasing 
our  staff.  We  ought  to  have  one  attendant  to  eight  for  pauper 
patients  and  one  to  three*  for  private  patients,  in  my  opinion,  to 
do  them  full  justice.  I  am  carrying  out  this  without  reference  to 
the  plate-glass  windows  or  open  doors  in  some  wards,  etc.,-  but  in 
accordance  with  what  I  think  is  required  for  proper  treatment. 

"  The  question  that  is  bothering  us  most  here  now  is  that  of  dis- 
posing of  our  chronic,  harmless  cases. 

"  I  am  very  truly  yours, 

"T.  S.  Clouston." 

In  Dr.  Clouston's  East  House,  the  same  class  of  patients  and 
the  same  character  of  disease  are  treated  as  in  our  corporate 
asylums.     The  West  House  is  for  non-paying  patients. 

It  cannot  be  said  that  Dr.  Clouston  has  a  mild  form  of  dis- 
ease to  treat ;  for,  by  his  last  report,  it  may  be  seen  that,  of 
310  patients  admitted  in  1875,  60  had  attempted  and  31 
others  had  meditated  attempting  suicide.  Dr.  Butler,  for- 
merly superintendent  at  the  Retreat  in  Hartford,  thought, 
after  visiting  Europe,  that  the  form  and  degree  of  severity  of 
insanity  in  the  Scotch  and  in  New  Englanders  are  about  the 
same,  althouafh  milder  in  the  Enijlish. 

Sir  James  Coxe. 
The  following  letter  from  Sir  James  Coxe  of  the  Lunacy 
Commission  of  Scotland,  gives  a  fair  idea  of  the  general  treat- 
ment of  the  insane  at  the  present  time  in  Scotland  : — 

*  This  is  about  the  proportion  at  the  McLean  Asylum. 
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"  General  Board  of  Lunacy,  i 

"  Edinburgh,  January  20,  1875.  ) 

"  Dear  Sir  : — I  have  the  honor  to  acknowledge  receipt  of  your 
communication  of  the  4th  inst.,  requesting  information  on  certain 
points  in  connection  with  the  management  of  the  insane  in  Scot- 
land. 

"  I  have  much  pleasure  in  repl3ing  to  j-our  questions,  which  I 
shall  do  in  the  order  you  put  them. 

"  It  is  the  desire  of  the  board  of  lunacy,  that  individual  asylums 
shall  not  accommodate  more  than  300  patients.  It  is  however  im- 
possible to  keep  them  within  this  limit,  as  they  are  built  for  dis- 
tricts and  must  be  enlarged  when  demands  are  made  for  increased 
accommodation.  At  present  three  of  the  district  asylums  are  built 
for  less  than  100  patients  ;  others  accommodate  from  200  to  300, 
and  others  again  exceed  300.  The  older  asylums,  which  were 
erected  from  legacies  and  charitable  contributions,  and  which  also 
serve  the  purpose  of  district  asylums  without  being  under  the 
management  of  district  boards,  accommodate  from  500  to  800 
patients. 

"  In  none  of  the  newer  asylums  are  the  windows  fitted  with  bars  ; 
on  the  contrary,  the  window-sashes  are  of  the  ordinary  construc- 
tion, the  frames  being  of  wood  and  the  panes  frequently  so  large  as 
to  permit  readily  of  the  passage  of  the  body  of  a  patient.  The 
only  precaution  taken  is  to  restrict  the  opening  capacity  of  the  sash 
to  a  space  of  about  5  or  6  inches,  and,  when  the  panes  are  of  un- 
usual size,  to  pass  a  brass  rod  through  the  astragals  on  the  inner 
face  of  the  glass. 

"  The  commissioners  look  upon  asylums  merely  as  convenient 
arrangements  for  the  disposal  of  patients.  They  attach  no  thera- 
peutic value  to  the  agglomeration  of  the  insane  ;  and,  apart  from 
the  question  of  economy,  would  prefer  to  see  them  accommodated 
in  groups  of  such  a  size  as  would  ensure  every  patient  being 
individualized. 

"  It  is  the  object  of  the  commissioners  to  facilitate  the  removal 
of  harmless  and  incurable  patients  from  asylums  and  to  dispose  of 
them  in  private  dwellings.  Curative  treatment  in  private  dwellings 
they  regard  as  surrounded  by  too  many  difficulties  to  receive  official 
countenance.  As  a  rule,  the  chronic  patients  removed  from  asylums 
are  not  concentrated  in  special  villages,  but  are  sent  home  to  their 
parishes  to  live  with  friends.  Occasionall}^,  however,  urban  par- 
ishes, such  as  those  of  Edinburgh  and  Glasgow,  resort  to  the  prac- 
tice of  placing  their  incurable  patients  in  certain  villages  and 
communities   of  10  to  50.      This  practice,  however,  arises  simply 
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from  the  difficulty  of  procuring  suitable  accommodation  in  towns. 
It  has  been  fuund  to  give  satisfactory  results.  Not  more  than  four 
patients  are  allowed  to  be  received  into  an}'  one  house,  but  the 
actual  number  rarely  exceeds  one  or  two. 

"  There  is  a  growing  difficult}^  in  procuring  and  retaining  tlie  ser- 
vices of  trustworth}'  persons  of  either  sex  as  attendants,  a  diffi- 
cult}"  which  is  owing  to  the  increased  facilities  which  the  prosperous 
condition  of  the  country  affords  in  obtaining  employment  in  almost 
ever}'  capacity. 

"  Our  experience  is,  that  in  proportion  as  the  restrictions  on 
libert}'  are  relaxed,  the  more  eas}'  does  the  management  of  asylums 
become.  A  movement  to  abolish  walled  airing-courts  has  alread}'' 
acquired  considerable  development,  and,  in  addition  to  this,  the 
experiment  is  being  tried  of  doing  awaj^  altogether  with  locked 
doors,  except  in  one  limited  portion  of  the  establishment. 
,  "  As  a  rule,  mechanical  restraint  is  entirel}'  abolished  in  Scotch 
asjdums,  except  in  the  department  of  criminal  lunatics  in  the 
central  prison  at  Perth,  where  one  or  two  patients  are  generally 
found  with  one  or  both  hands  restrained  as  a  protection  against  im- 
pulsive violence.  Occasionall}'-,  in  ordinary  asylums,  a  patient  may 
be  found  wearing  a  strait-waistcoat  to  guard  against  sudden  out- 
bursts of  violence,  or  to  prevent  his  injuring  himself,  but,  as  a  rule, 
mechanical  restraint  will  not  be  met  with  in  more  than  one  or  two 
instances  in  making  the  whole  round  of  our  asylums. 

"  Trusting  you  will  find  that  my  answers   to  the  questions  3'ou 
have  asked  will  give  you  the  desired  information, 
"  I  am,  my  dear  sir, 

"  Yours  very  trul}^ 

"  James  Coxe. 
"  Dr.  Chas.  F.  Folsom,  Sec'y  of  the  State  Board  of  Health,  Boston,  Mass." 

The  accompanying  photograph  of  a  portion  of  the  Montrose 
Asylum,  gives  a  fair  idea  of  some  of  the  later  accommodations 
for  the  more  quiet  of  the  insane  who  pay  either  nothing  or 
low  rates  of  board. 

Dr.  Rogers. 
The  next  two  letters,  from  a  physician  of  large  experience 
and  eminence  in  the  treatment  of  mental  disease,  sufficiently 
explain  themselves. 

"  County  Asylum,  i 

"  Rainhill  near  Pkescot,  January  18,  1875.  \ 

"  My  Dear  Sir  : — This  asylum,  as  originally  built,  was  in  blocks, 

three  on  each  side,  connected  with  covered  passages,  two  wards  in 
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each  block,  one  above  the  other,  and  the  largest  ward  only  having 
capacity  for  34  patients.  With  the  great  demand  for  increased 
accommodation,  two  new  blocks  were  built,  three  stories  high,  hav- 
ing bedrooms  on  first  and  second  floors  and  none  on  the  ground 
floor.     These  blocks  contain  124  patients  each. 

"It  is  obvious  that  the  same  amount  of  supervision  and  of  indi- 
vidual attention  cannot  be  bestowed  on  each  patient  in  these  large 
wards  as  in  the  smaller  ones,  and  therefore  they  are  only  advanta- 
geous where  a  large  proportion  of  the  patients  are  chronic  cases 
and  fairly  tranquil  and  orderly. 

"  A  similar  arrangement  of  large  sleeping-rooms  has  been  made 
over  the  laundry,  but  this  is  objectionable,  in  my  opinion,  and 
I  would  prefer  that  the  laundr}^  should  be  untenanted,  except  during 
the  daytime. 

"  There  never  were  bars  to  our  windows,  which  are  all  of  the 
same  size,  both  for  the  quieter  wards  and  those  for  the  worst  class 
of  patients.  Locked  fire-guards  were  originally  in  use,  but  these 
have  been  removed  for  twenty  years.  A  former  superintendent 
even  had  all  the  Venetian  blinds  removed  from  the  windows,  but  I 
have  replaced  many  of  these  for  convenience  and  comfort's  sake, 

"  With  regard  to  the  number  of  windows  broken,  this  depends  a 
great  deal  on  the  propensities  of  individual  patients.  With  some, 
the  propensity  is  only  transitory  ;  with  others,  permanent.  I  have 
now  an  invetei'ate  window  breaker — a  woman.  The  moment  any- 
thing occurs  in  the  ward  to  call  ofl"  the  attendant's  attention,  she 
takes  the  opportunity  to  break  as  many  windows  as  she  can ;  in 
one  month  she  broke  80.  Her  object  is  to  get  put  in  seclusion, 
where  she  is  happ}^  I  should  not  think  of  using  restraint  in  this 
case,  as  a  principle,  if  it  be  worth  anything,  is  worth  more  than  a 
few  panes  of  glass ;  besides,  the  tendency  to  window-breaking  is 
generally  due  to  some  condition  of  health  which  may  be  improved 
by  treatment — most  frequently  a  weak  state  of  health  with  excite- 
ment. This  is  not  so  in  the  case  quoted,  who,  although  a  phthisi- 
cal patient,  is  at  present  in  very  good  health. 

"  I  am  decidedly  of  opinion  that  the  use  of  restraint  tends  to 
confirm  and  strengthen  degraded  and  animal  instincts,  and  that 
treating  the  insane  as  rational  beings  has  the  tendency  to  dcA'^elop 
self-restraint  and  decency. 

"  That  this  result  is  often  verj^  long  in  being  produced,  and  that 
in  some  patients  never  is  produced,  is  no  argument  against  the  gen- 
eral rule,  and  I  hold  most  decidedly  the  opinion  that  there  are  no 
patients  so  degraded  in  habits  but  that  they  are  susceptible  of 
humanizing  influences,  provided  there  is  no  progressively  active 
brain  disease  present. 
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"I  might  add  a  few  words  on  the  subject  of  attendants.  This  is 
a  fruitful  source  of  complaint  amongst  English  physicians  and 
superintendents,  and  of  late  I  have  found  the  difficulty  of  securing 
and  retaining  the  services  of  good  attendants  greater  than  ever 
before. 

"  I  attribute  this  partly  to  the  hostile  feeling  which  exists,  and 
which  constantly  tends  to  break  out  amongst  the  superficiallj'  edu- 
cated, on  the  subject  of  asjdum  management,  which  was  illustrated  by 
sensational  articles  in  many  of  the  public  papers  (medical  included) 
a  few  ytars  ago.  These  had,  as  it  appears  to  me,  the  effect  of 
making  present  attendants  shirk  their  responsibility  and  seek  their 
own  interests  rather  than  that  of  their  patients,  and  of  preventing 
eligible  men  and  women  from  undertaking  an  employment  which 
was  so  calumniated.  The  great  increase  of  wages  throughout  this 
country  has,  of  course,  also  tended  to  make  employment  more  easily 
obtained,  as  well  as  the  shortening  of  the  hours  of  labor  to  contrast 
unfavorably  with  the  hours  of  an  attendant's  duty.  But  of  one 
thing  I  am  convinced,  that  a  mere  advance  of  wages  will,  even  if  it 
induce  a  better  class  to  undertake  the  duty,  not  ensure  its  being 
better  performed.  What  is  wanted  is  a  training  institution  similar 
to  what  we  have  in  London  and  Liverpool  for  hospital  nurses,  pro- 
vided by  Miss  Nightingale. 

"  Yours  sincerely, 

"T.  L„  Rogers. 
"Dr.  Chas.  F.  Folsom." 

"  County  Asylum,  5 

"  Rainhill  near  Prescot,  December  1,  1876.  ) 

"  Dear  Dr.  Folsom  : — Our  English  county  asylums  are  visited 
once  a  year  by  the  commissioners  in  lunacy, — i.  e.,  by  two  mem- 
bers of  that  Board,  a  medical  man  and  a  legal  member, — and  every 
two  months  by  two  or  more  members  of  the  committee  of  visiting 
justices.  These  are  all  the  statutory  visitations,  and  the  rules  for 
visiting  made  bj'  local  committees  vary  greatly',  from  weekly  visita- 
tions, as  in  Middlesex,  to  quarterl^^  as  in  Yorkshire. 

"  Here,  we  used  to  have  a  rule  that  a  magistrate  should  visit  be- 
tween each  monthl}'  meeting  of  the  committee,  but  that  has  not 
been  observed  now  for  years,  and  only  the  statutory  visitations  are 
made.     .     .     . 

"  I  object  strongly  to  any  set  of  men  arrogating  to  themselves 
the  right  to  determine  how  another  set  should  treat  an}-  kind  of 
disease,  and,  although  I  certainly  am  of  opinion  that  our  system  of 
treatment  of  insanity  is  better  than  yours,  I  have  no  right  or  wish 
to  assume  that  yours  is  incapable  of  being  defended. 
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"  By  the  way,  Dr. of  visited  this  asylum   a  fortnight 

ago  with  an  introduction  from  j-onr  consul  in  Liverpool.  I  was 
unfortunately  away  from  home,  but  m}^  deputy  informed  me  that  he 
had  particularly  wished  to  see  the  implements  of  restraint,  and 
seemed  incredulous  when  informed  there  were  none  in  the  establish- 
ment ;  and  this  seems,  from  what  I  read  and  hear,  to  be  the  prevail- 
ing feeling  in  America ;  viz.,  that  we  do  not  really  act  up  to  our 
professions.  If  this  were  so,  it  would  be  far  worse  (at  least  in  m}'' 
ej'es)  than  an  open  use  of  restraint.  If,  however,  3'our  countrymen 
would  take  the  trouble  to  make  inquiries,  either  through  their  con- 
suls, or,  still  better,  by  personal  examination  of  our  asylums  (and 
I  am  certain  they  would  alwa3^s  be  gladly  welcomed),  thej'' 
could  satisfy'  themselves  how  far  the  system  of  non-restraint  was 
actuall}^  in  force  in  England  at  the  present  time.  However,  as  I 
went  rather  fully  into  the  subject  in  my  presidential  address  in  1874, 
a  copy  of  which  I  believe  I  sent  you,  I  will  not  give  you  a  second 
edition  of  it  here. 

"  I  am  yours  sincerel}^, 

"T.  L.  Rogers." 

The  following  notes  by  the  writer  in  regard  to  Tue  Brook 
Villa,  near  Liverpool,  and  the  West  Riding  Asylum  at  Wake- 
field, England,  illustrate  some  points  which  may  be  suggestive 
here  : — 

Tue  Brook  Villa.* 

"  Reaching  Liverpool,  and  not  having  much  time  to  spare  here, 
I  at  once  called  on  Dr.  Owen  at  his  private  asylum  for  the  treatment 
of  mental  diseases.  When  I  went  to  see  him  two  years  ago,  I 
thought  that  by  mistake  I  had  strayed  into  some  gentleman's 
private  grounds.  The  gate  was  swung  wide  open,  there  was  not  a 
fence  in  sight  over  which  I  could  not  have  easily  vaulted,  the  hospi- 
tal in  the  distance  had  an  attractive,  home-like  look,  and  the 
well-trimmed  hedges  and  newly  mown  lawn  looked  onl}'  the  more 
picturesque  with  the  herd  of  Ayrshires  and  occasional  groups  of 
men  and  women  here  and  there.  As  I  got  nearer,  I  found  in  the 
faces  of  the  people  unmistakable  evidences  of  mental  disease. 
Some  were  strolling  about,  or  sitting  under  trees,  entirely  alone, 
on  parole,  that  is,  having  the  liberty  of  the  grounds,  provided  that 
they  kept  within  certain  limits.  In  other  cases,  one  attendant 
looked  after  a  group  of  cases  or  a  single  patient,  according  to  the 
severity  of  the  illness.     Inside  the  hospital  the  pleasant   sitting- 

*  Boston  IMcdical  and  Surgical  Journal,  August  26,  1875. 
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rooms  with  tlieir  cheerful  open  fires  (which  are  really  not  an  atom 
more  dangerous  than  gas-burners,  sharply-pointed  scissors,  knives 
and  forks,  and  steep  stairways)  had  a  quieting  influence  wliich  is  not 
got  from  opium  or  chloral.  Those  of  the  fifty  patients  who  could 
control  themselves  sufflcientl}''  dined  with  the  doctor's  family,  a 
privilege  which  they  appreciated  highl}-,  and  to  gain  which  they 
exercised  a  great  deal  of  self-control.  This  daily  stimulus  to  their 
self-respect  had  a  really  wonderful  effect ;  and  as  I  sat  at  the  table 
conversing  with  one  after  another,  the  windows  wide  enough  open  to 
throw  out  a  wheelbarrow,  and  the  doors  all  unlocked,  I  had  time  to 
prepare  myself  for  Dr.  Owen's  statement,  based  upon  an  experience 
of  over  twenty  years,  that  in  building  a  new  asylum  he  would  have 
only  such  doors  and  windows  and  fences  as  are  found  in  a  gentle- 
man's private  house  and  grounds. 

"  Dr.  Owen  has  one  assistant  physician  and  twenty-five  attendants, 
whom  he  can  employ  in  case  of  necessit}',  although  so  many  are  not 
alwa3'S  needed ;  that  is,  he  treats  individuals,  and  not  wards  or 
galleries." 

West  Riding  Asylum.* 

"  Having  a  few  hours  to  spare,  a  few  day  ago,  while  waiting  for 
my  train,  I  made  an  unannounced  visit  to  the  West  Riding  Lunatic 
Asjdum,  from  which  we  have  seen  so  many  excellent  papersjn  the 
medical  journals,  and  whose  j^earlj^  reports  are  so  interesting  and 
valuable  to  us.  I  was  fortunate  enough  to  find  Dr.  Browne  at  home, 
and  was  received  with  that  cordial  hospitality  which  I  find  so  freely 
extended  here  to  strangers.  I  have  not  seen  an  asylum,  and  I  doubt 
whether  there  is  one,  where  the  modern  treatment  of  mental  disease 
is  so  well  carried  out  in  all  respects  as  there.  The  directors  pay  a 
large  salary  so  as  to  secure  talent  of  the  first  order,  and  then  leave 
the  management  of  the  asylum  in  all  its  details  to  their  medical 
oflBcers.  The  newer  parts  of  the  building  were  constructed  with 
wooden  sashes,  and  no  iron  guards  of  any  kind  were  used.  In 
some  of  the  wards  the  panes  of  glass  were  so  large  that  a  patient 
might  easily  get  out  by  breaking  the  glass,  if  no  one  were  at  hand 
to  prevent  it.  Dr.  Browne  said  that  if  he  were  now  to  construct  the 
whole  asylum  anew,  he  should  have  all  the  windows  made  in  this 
way.  Even  the  '  refractor}'- '  wards  have  open  fire-places,  porcelain 
vases  on  the  mantel-pieces,  prettily  decorated  walls  and  nice  furni- 
ture. 

"  Of  the  fourteen  hundred  patients,  not  one  was  undergoing  me- 
chanical restraint  in  any  form,  and  not  one  was  in  seclusion. 

"  Dr.  Browne  does  not  even  use  clothes  of  indestructible  material 

*  Boston  Medical  and  Surgical  Journal,  September  9,  1875. 
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for  his  violent  and  "  tearing"  patients,  preferring  to  have  an  attend- 
ant close  at  hand  until  the  destructive  tendency  has  given  way  under 
medical  treatment  and  occupation.  There  were  no  airing-courts 
in  the  old  sense  of  the  word ;  that  is,  bare  yards  with  high  walls  ; 
but  every  patient  who  went  out  to  walk  did  so  in  pleasant,  tastefully 
decorated  yards.  I  could  not  but  admire  the  skill  and  ingenuity 
with  which  the  older  parts  of  the  asylum  had  been  made  cheerful, 
light  and  airy.  At  the  end  of  one  rather  dark  ward,  a  pleasant  light 
from  several  gas-burners  shone  through  a  beautiful  stained-glass 
window  during  the  day.  One  great  secret  of  the  quiet  and  order 
which  prevailed  was,  I  think,  the  fact  that  all  the  patients  are  kept 
employed  as  far  as  possible.  Even  the  carpets,  shoes,  bedding, 
cloth,  clothes,  etc.,  used  in  the  place  were  made  by  the  patients.  I 
found  some  old,  demented  men  darning  stockings.  Some  of  them 
were  even  blacksmiths.  About  one-fourth  are  taught  to  work  at 
their  several  occupations  after  entering  the  asj'lum. 

"  Of  course.  Dr.  Browne  has  a  large  staflf  of  competent  attendants, 
one  to  every  eight  patients  ;  these  attendants  are  carefully  selected 
in  the  first  place,  and  all  unfitted  for  the  work  are  unsparingly 
weeded  out.  The  suicidal  patients  are  watched  day  and  night,  and 
cannot  even  go  to  the  bath-room  without  an  attendant.  We  all 
know  what  good  pathological  work  is  done  at  this  asylum  ;  I  need 
not  describe  that  department.  As  an  illustration  of  the  care  which 
is  used  to  keep  the  patients  from  disagreeable  sights,  I  noticed  that 
the  two  dead-rooms  (one  for  the  males  and  one  for  females)  had 
been  so  placed  that  the  hearse  coming  or  going,  could  not  possibly 
be  seen.  Many  little  things  like  that  all  over  the  asylum  showed 
how  fully  the  old  theory  had  been  abandoned,  that  the  insane  are 
indifferent  to  their  surroundings.  In  fact,  a  great  deal  was  expected 
in  the  way  of  treatment  from  making  them  as  comfortable  and 
happy  as  possible.  A  few  minutes'  walk  from  the  wards  a  pretty 
Gothic  church  stands  out  among  the  trees,  to  which  the  patients  go 
with  a  feeling  of  self-respect ;  and  there  is  nothing  in  it  or  about  it 
which  makes  it  look  different  from  a  church  for  sane  people. 

"  I  have  not  space  to  describe  the  department  for  experiment,  and 
medical  and  pathological  research.  I  am  sorry  to  pass  over  the 
strictly  medical  treatment  with  simply  a  mention  of  their  Turkish 
baths  and  vapor  baths  (a  very  important  feature)  and  to  say  that 
only  a  very  few  patients,  comparatively,  were  taking  medicine  (not 
more  than  five  per  cent,  taking  morphia  in  any  form). 

"  I  was  very  much  struck  with  the  good  behavior  of  the  patients 
and  with  the  absence  of  noise  and  violence.  I  suspect  that  the 
whole  treatment  which  has  been  so  successful  may  be  described  in 
Dr.  Browne's  remark  to  me  :  '  Treat  them  as  men  and  women,  and 
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they  will  behave  as  such.'  I  placed  the  aphorism  alongside  of  my 
Scotch  friend's  reply  to  my  inquiry  what  his  treatment  was  that 
made  his  patients  so  quiet,  for  I  saw  many  open  doors,  large  wooden 
window-sashes,  no  mechanical  restraint,  and  very  few  prescriptions 
in  the  medicine-book.  That  reply  was,  '  I  believe  in  a  good  cook 
and  a  big  garden,' 

"  It  seems  to  be  generall}'  believed  in  our  country  that  insanity  is 
of  a  milder ^t3'pe  in  England,  and  that  the  insane  are  more  easily 
managed.  Of  course  I  cannot  sa}'  that  such  is  not  the  case.  I  can 
only  say  that  it  does  not  seem  to  me  to  be  true,  and  that  I  am  sup- 
ported in  my  opinion  by  careful  and  competent  observers.  But  the 
English  and  Scotch  have  a  great  advantage  over  us  in  a  climate 
which  makes  it  possible  to  send  their  patients  out-of-doors  to  walk 
or  to  work  nearly  everj'  day  throughout  the  year." 

Prof.  Westphal. 

Prof.  Westphal,  the  distinguished  successor  of  Griesinger 
as  superintendent  of  the  department  for  the  insane  of  Charity 
Hospital  in  Berlin,  and  professor  of  diseases  of  the  mind  and 
nervous  system  in  the  university,  v^rites  of  Germany  thus  : — 

"  Berlin,  October  18,  .1876. 

"  Dear  Sir  : — I  am  very  glad  to  answer  your  questions  as  far  as 
I  am  able. 

"  The  English  no-restraint  system  is,  to  my  knowledge,  carried 
out  in  Germany  at  Hamburg,  Halle,  Gottingen,  Charite  [Berlin], 
Hall  (Tyrol),  Heppenheim,  Neustadt,  Eburwalde.  Of  private  asj^- 
lums,  I  would  niention  Dr.  Mendel's  and  Dr.  Levinstein's  in  Berlin. 
It  is  possible  that  there  are  still  other  German  asylums  with  no 
restraint,  of  which  I  am  not  aware  that  they  have  carried  out  that 
S3'stem  ;  but  there  are  certainly  not  many,  and  it  can  still  be  said 
now  that  the  greatest  number  use  mechanical  restraint,  even  those 
that  are  readil}"  acknowledged  to  be  model  as3dums,  as  for  instance 
at  Illenau  in  Baden.  On  the  other  hand,  the  no-restraint  system  is 
extensively  carried  out  in  German  Switzerland. 

"  Window-guards  have  never  yet,  to  my  knowledge,  been  removed 
from  an}'  German  asylum,  but  I  know  of  one  in  Denmark,  at  Roes- 
kilde  (on  the  island  of  Zealand)  in  which  there  are  no  guarded 
windows. 

"  A  new  insane  asylum  has  not  }'et  been  built  in  Berlin,  and  the 
city  has  lately  given  up  the  land  which  had  been  bought  for  that 
purpose.  My  advice  has  not  yet  been  asked  ;  but  I  should  recom- 
mend the  purchase  of  a  large  piece  of  land  to  be  cultivated  by  the 
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insane ;  a  small  central  building  should  be  constructed,  and  the 
greatest  part  of  the  patients  should  be  lodged  in  separate,  simply 
constructed  buildings.  Such  a  plan  is  now  being  carried  out  in  the 
province  of  Saxony,  the  land  having  been  already  bought. 

"  The  no-restraint  s^^stem  was  first  practised  in  Germany  by  Prof. 
Ludwig  Meyer,  in  the  department  for  the  insane  of  the  Hamburg 
Hospital  in  1862 — the  new  asylum  (Friedrichsberg)  was  not  then 
built.  Griesinger  introduced  it  in  the  Charity  Hospital  (in  Berlin) 
in  1866  ;  but  the  system  has  been  fully  carried  out  only  since  Feb- 
ruary, 1867.  There  have  been  since  that  time  no  camisoles,  etc.,  in 
the  department  of  the  insane  of  the  Charity  Hospital.  (Compare 
the  Archiv  fiir  Psychiatric  und  Nervenkrankheiten,  Vol.  I,  243.) 

"  I  am  myself  thoroughly  convinced  that  the  no-restraint  system 
is  the  correct  one  {das  richtige),  and  have  never  had  occasion  to 
depart  from  it. 

"  I  think,  too,  that  the  guards  may  be  removed  from  the  windows 
provided  certain  patients  {kranke)  have  their  rooms  on  the  lower 
floor ;  for  the  greatest  number  of  the  patients,  in  my  opinion,  there 
are  no  window-guards  needed. 

"  Hoping  these  few  notes  may  serve  your  purpose, 

"  I  am  ver}"  respectfully  yours, 

"  Ch.  Westphal." 

Under  date  of  January  6,  1877,  Prof.  Westphal  informs 
me  that  a  part  of  the  asylum  at  Hamburg  is  without  window- 
guards,  and  that  the  new  asylum  at  Marburg  is  to  be 
wholly  so. 

Munich . 

At  Munich  some  interesting  work  is  done,  as  noted  in  the 
following  description  :  * — 

"  The  director  has  recently  had  one  million  guldens  voted  him, 
without  a  dissenting  voice,  for  enlarging  and  improving  and  beauti- 
fying his  buildings  and  grounds.  In  all  his  windows  (which  are 
guarded  now)  he  is  putting  panes  of  plate-glass  about  a  centimeter 
thick  ;  it  cannot  be  broken  by  any  ordinary  blow.  In  fact,  I  could 
not  break  it  with  my  fist.  Each  pane  costs  a  gulden,  an  extrava- 
gance which  the  Oeheimrath  from  Hildesheim  said  that  he  had  not 
seen  even  in  England. 

"  Another  excellent  idea  which  I  noted  was  the  building  of  large 
rooms   for   exercise  during   stormy  weather.     The   southern  sides 

*  Boston  Medical  and  Surgical  Journal,  October  14,  1875. 
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were  almost  wholly  of  glass,  and  the  rooms  were  not  to  be  heated. 
The  sashes  are  to  be  taken  out  during  summer,  and  the  space 
occupied  with  plants,  shrubs,  etc.  The  superintendent  is  canning 
rather  far  the  principle  of  decorating  the  grounds  and  frescoing  the 
wards  and  other  rooms  which  are  for  the  most  demented  patients  ; 
but  he  thinks  his  experience  justifies  him  in  sajing  that  by  such 
means  he  reduces  his  number  of  filthy  patients  75  per  cent." 

Dr.  Stearns. 

Dr.  Stearns,  the  accomplished  superintendent  of  the  corpo- 
rate asylum  at  Hartford,  gives  this  interesting  account  of  his 
experience  of  British  asyhims.  It  is  an  important  ftict  that 
his  use  of  the  non -restraint  system  for  the  past  year  has  fully 
satisfied  him  of  its  merits  : — 

"Retreat  tor  the  Insane,       } 
"  Hartford,  Conn.,  May  23,  1876.  ) 

"My  Dear  Doctor: — You  may  perhaps  be  interested  to  know 
that  I  visited  Dr.  Fraser's  institution  two  years  ago  and  spent  a 
day  with  him.  Of  course  I  need  not  say  that  I  was  greatly  inter- 
ested. No  one  could  fail  to  be  so,  with  one  having  the  enthusiasm 
he  appeared  to  have  in  his  work,  especially  as  it  extended  quite  as 
much  to  his  pathological  investigations  as  to  the  conduct  of  the 
other  branches  of  his  labor.  The  system  of  unlocked  doors  he 
explained  to  me,  and  judging  by  his  letter  to  you  the  subject  has 
increased  in  interest  with  him.  I,  however,  felt  then  and  do  now 
that  it  is  entirely  impracticable  with  us,  for  reasons  which  I  have 
not  time  to  mention  and  which  doubtless  have  occurred  to  jowx  own 
mind. 

"  While  abroad,  I  was  specially  impressed  with  the  following 
points  connected  with  the  management  of  their  asylums  :  1.  Occu- 
pation. 2.  Non-restraint  (so  called).  3.  Personal  freedom.  4. 
Pathological  investigations.  I  refer  particularly  to  the  Scotch 
asylums.  It  appeared  to  be  the  aim  of  the  commissioners  to  stim- 
ulate activity  in  these  directions,  specially  in  those  institutions 
where  the  superintendent  had  the  requisite  qualifications  therefor. 
And  here  I  think  the  beneficial  influence  of  the  system  of  commis- 
sions was  specially  apparent, — b}'  counsel,  advice,  etc.,  helping  the 
superintendents  a  little  out  of  the  beaten  track  and  into  new  fields. 
I  may  say,  in  reference  to  the  system  itself,  I  think  no  one  who  saw 
the  wonderful  effects  arising  from  the  appointment  of  medical  in- 
spectors in  the  army  during  the  late  war  could  doubt  the  beneficial 
eflfect  of  a  commission  of  lunacy.     The   trouble,  however,  in  this 
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country  is  to  obtain  one  properly  constituted.  If  the  New  England 
States  would  combine  and  appoint  men  of  acknowledged  eminence 
in  the  specialt}',  who  should  devote  their  whole  time  to  the  work, 
and  clothe  them  with  the  requisite  power,  it  seems  to  me  such  a 
commission  would  commend  itself  both  to  the  public  and  to  the 
institutions,  and  great  good  might  come  from  it.     .     .     . 

"  Very  truly  yours,  H.  P.  Stearns." 

Dr.  McFarland. 
Dr.  Andrew  McFarland  of  Illinois,  a  gentleman  of  many- 
years'  experience  as  superintendent  of  insane  asylums  in  two 
of  our  States,  sums  up  his  experience  in  1876  in  these  words  : 

"  We  adapt  our  hospitals  to  the  easy  visitation  of  physicians  and 
convenient  administration  of  medicines,  sacrificing,  by  so  doing,  the 
easy  and  most  desirable  freedom  of  action  in  the  patient,  which 
ought  to  be  hampered  as  little  as  possible. 

"  Another  of  our  inherited  ideas,  equally  vicious,  is,  that  the 
insane  man  is  necessarily  a  'jail-breaker,'  and  thus  strength  of  con- 
struction is  to  be  the  universal  feature  of  buildings  for  his  use. 
My  later  experience  with  the  insane  has  much  disabused  my  own 
mind  on  this  subject.  The  number  who  cheerfully  and  contentedly 
accept  an  asylum  on  the  true  principle  as  a  fixed  home,  from  which 
they  are  not  tempted  to  stra}^,  very  much  surprises  me.  The  sight 
of  means  of  restraint  is,  I  am  satisfied,  a  frequent  temptation  to 
break  over  them.  I  believe  that  more  of  the  insane  than  we  give 
credit  for  have  a  consciousness  that  they  need  a  special  home,  that 
the  outer  world  is  no  place  for  them,  and,  if  such  homes  were  pro- 
vided on  the  true  principle  of  governing  diseased  minds,  they  would 
become  more  completely  attached  to  them  than  we  are  apt  to  sup- 
pose in  an  experience  of  structures  built  to  hold  them  in  by  physical 
force." 

Less-Restraint  Methods  Considered. 
These  opinions  of  men  of  large  experience  in  the  treatment 
of  mental  disease,  and  of  eminence  in  their  profession,  are 
not  quoted  as  indicating  any  arbitrary  rules  which  should 
always  be  carried  out  under  all  circumstances,  but  to  show  in 
what  a  different  light  many  of  the  first  authorities  now  look 
upon  mental  disease  as  compared  with  the  views  held  even 
twenty  years  ago.  It  is,  moreover,  evident,  that  for  the  hist 
century  the  treatment  of  the  insane  has  become  annually  less 
and  less  that  of  restraint. 
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The  climate  of  England  is  such  that  the  patients  may  get  out 
of  doors  nearly  every  day  in  the  year,  and  that  is  considered 
by  English  specialists  one  of  the  most  important  features  in 
their  treatment ;  but  in  Germany  the  heat  of  summer  is  as 
intense  and  the  winters  are  nearly  as  severe  as  with  us. 

It  is  not  possible  to  prove  by  statistics  that  a  larger  num- 
ber of  cures  can  be  got  by  this  treatment.  It  certainly  is 
reasonable  that  such  should  be  the  case ;  and  it  is  thought  by 
Dr.  Clouston  and  others  that  more  and  speedier  recoveries  are 
the  result.  It  is  certain  that  there  is  no  decrease  of  recover- 
ies and  no  real  additional  danger  to  the  patients  or  to  the 
community,  whereas  the  comfort  and  happiness  given  to  a 
large  and  unfortunate  class  more  than  compensate  for  the 
added  feeling  of  responsibility  and  possibly  anxiety  on  the 
part  of  the  doctors,  and  for  the  increased  watchfulness  on 
the  part  of  attendants. 

There  are  in  most  insane  asylums  patients  so  violent  that 
all  risks  with  regard  to  them  should  be  assumed  very  cau- 
tiously ;  others  so  absorbed  in  their  own  delusions  as  to 
scarcely  notice  their  surroundings ;  others  too  demented  to 
perceive  them;  others  still,  too  ill  to  do  so,  and  a  certain 
number  who,  well  or  ill,  are  indifferent  or  superior  to  their 
associations.  Granting  all  this,  and,  for  the  sake  of  the 
argument,  that  our  insanity  is  more  intense  than  that  ob- 
served elsewhere,  we  still  have  a  large  class  who  are  not 
"furiously  mad,"  who  are  thought  to  be  best  treated  away 
from  home  and  in  an  asylum,  and  who  need  everything  in  the 
scale  turned  in  their  favor  in  their  struggle  with  a  powerful 
disease.  Often  with  a  diseased  will  and  weakene'd  powers  of 
self-control,  they  need  every  strengthening  help  possible.  . 
For  them,  the  influences  of  multiplied  restrictions  and  the 
inability  to  exercise  what  feeling  of  responsibility  they  have 
left,  act  simply  as  so  many  depressing  forces.  In  their  case, 
it  is  often  really  the  safest  to  run  some  risk;  and,  in  trying 
to  be  too  safe,  we  should  not  infrequently,  like  an  over- 
cautious surgeon,  lose  our  only  chance  of  ultimate  success. 

In  reference  to  this  well-known  fact,  the  late  Dr.  Bell  said, 
in  his  report  for  1853  (page  26)  : — 

"  It  is  said  that  the  admission  among  the  early  inmates  of  this 
institution  of  one  of  extraordinar}^  propensities  and  capacities  of 
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breaking  out  of  any  place  of  confinement  involved  a  useless  outlay 
of  thousands  of  dollars.  It  was  naturally  reasoned  that,  if  among 
the  first  hundred  admissions  was  included  a  man  so  dangerous  and 
violent  as  to  render  his  certain  detention  an  indispensable  duty,  and 
who  was  yet  capable  of  making  his  way  through  all  ordinary  obsta- 
cles, others  of  the  same  character  would  now  and  then  occur.  An 
entire  building  was  erected  predicated  on  such  a  possibility,  but  no 
parallel  case  Jias  since  [in  35  years]  been  received." 

Management  and  Curability, 

It  is  the  almost  universal  testimony  that  mental  disease  has 
been  more  easily  managed  in  England  by  the  less  restricting 
treatment  of  it,  and  that  the  asylums  have  become  quieter 
and  more  orderly.  An  illustration  of  this  general  principle 
has  been  so  recently  shown  in  one  of  our  own  asylums  that  a 
short  account  of  it  is  given  here. 

In  1874,  one  of  the  county  asylums  in  Illinois  was  found 
to  have  six  out  of  its  three  hundred  patients  handcuffed  and 
chained  to  chairs  or  walls.  Their  actions  seemed  like  the 
stories  of  sights  in  Bedlam  and  St.  Luke  a  half-century  ago, 
and  which  the  w^riter  had  thought  were  not  to  be  seen  in  these 
days.  On  representing  the  matter  to  the  physicians  and  sur- 
geons of  Chicago,  they  made  an  examination  and  a  report,  as 
a  result  of  which  the  whole  evil  was  corrected  and  the  asylum 
has  been  much  improved  in  every  way.  One  of  the  leading 
physicians  writes,  November,  1876,  as  follows:  "I  visited 
the  insane  asylum  on  Friday  and  examined  every  ward  care- 
fully. I  wish  you  could  have  been  there  with  me,  as  it  did 
not  seem  atr  all  like  the  institution  we  visited  together  two 
years  ago.  I  remarked  to  the  physician  in  charge  that  I  did 
not  see  any  patients  handcuffed  or  fastened  to  the  chairs  or 
wall."  Of  the  result  of  removing  the  chains  and  handcuffs,- 
he  writes  :  "The  change  was  noted  inside  of  twelve  hours, 
and  the  patients  who  had  been  chained  to  their  chairs  made 
no  more  noise  than  the  others  ;  the  superintendent  said  that 
he  had  not  used  them  (handcuffs,  etc.)  since  the  time  when 
you  were  there.  You  said  they  would  behave  well  enough  if 
they  were  treated  well." 

Another  striking  case  is  the  experience  of  Dr.  J.  S. 
Conrad,  superintendent  of  the  Maryland  Hospital  for  the  In- 
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sane.*  In  Ma}',  1876,  he  put  in  practice  the  system  of  occu- 
pation for  his  patients;  and,  from  then  until  October  31, 
there  were  2,724  days  of  worl?  with  less  than  200  persons, 
not  including  many  times  when  they  worked  for  only  a  few 
hours.  With  a  view  of  extending  his  experiment,  Dr.  Con- 
rad purposes  buying  shoemakers  and  tailors'  tools,  and  those 
of  other  mechanical  work.  He  says:  "The  amount  of  work 
done  is  really  astonishing,  and  many  patients  have  engaged  in 
outdoor  occupation  wJio  were  never  before  outside  the  walls  of 
the  hospital  since  they  came  within  them"  As  a  result,  he 
speaks  of  his  ability  to  very  much  reduce  the  amount  of 
mechanical  restraint  used,  "  owing,  doubtless,  to  the  greater 
liberty  that  we  have  granted  the  patients,  and  also  to  the 
restraining  influences  of  the  S3'stem  of  occupation  which  we 
have  adopted.  There  can  be  no  doubt  of  the  fact  that  with 
the  insane,  as  with  the  sane,  the  more  confidence  you  nse  the 
better."  He  recommends  smaller  and  separate  buildings  for 
purposes  of  classification. 

If  our  asylums  were  relieved  of  their  overcrowded  condi- 
tion, and  if  Dr.  Conrad's  example,  carried  out  indeed  for 
many  years  at  our  state  asylum  in  Northampton  by  Dr.  Earle, 
were  generally  followed,  might  we  not  hear  less  of  an  "Amer- 
ican type  of  insanity  "  distinguished  by  greater  severity,  more 
violent  excitement,  more  desperate  melancholy,  etc.  ? 

In  the  report  of  the  Connecticut  Hospital  for  the  Insane, 
for  1876,  Dr.  Shew  says  :— 

"  In  former  reports  I  have  alluded  to  various  means  employed 
to  divert,  amuse  and  occupy  such  of  our  patients  as  were  not  in  a 
condition  to  engage  in  outdoor  labor.  Besides  our  regular  enter- 
tainments of  music,  dancing,  concerts,  lectures,  stereopticon  exhi- 
bitions, readings,  etc,  which  occupy  four  evenings  each  week,  our 
male  patients  have  found  pleasure  and  profit  in  a  s^^stematic  course 
of  outdoor  military  drilling,  which  was  conceived  as  a  valuable 
training  exercise  for  insane  men,  and  has  been  carried  into  useful 
practice  by  our  worthy  supervisor,  Col.  Thaj'er.  So  far  as  I  am 
aware,  this  is  a  new  feature  in  hospital  management.  Early  in  the 
season  walking  parties  were  formed  of  from  ten  to  fifty  persons,  who 
would  leave  the  grounds  and  spend  an  hour  or  two,  and  sometimes 
a  whole  afternoon,  in  roaming  about  the  hills,  gathering  flowers  or 

*  Report  for  1876. 
49 
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picking  berries.  As  the  season  advanced,  Col.  Thayer  gradually 
and  almost  iraperceptibly  formed  those  from  the  different  wards  into 
distinct  companies,  officered  by  their  respective  attendants.  These 
companies  would  go  out  daily  and  practise  at  military  evolutions. 
I  am  free  to  confess  my  surprise  at  the  proficiency  attained  b}^  many 
of  the  chronic  insane,  who  had  been  turbulent,  restless  and  noisy, 
or  listless,  desponding,  and  partially  demented.  These  exercises 
were  practised  one  or  two  hours  daily  by  about  150.  It  should  be 
borne  in  mind  that  these  companies  were  formed  of  men  who  were 
not  considered  available  for  farm  labor,  or,  in  other  words,  of  that 
lai'ge  class  of  epileptic,  maniacal,  and  demented  patients  found  in 
every  hospital  who  spend  their  time  in  the  airing-courts  or  in  the 
wards. 

"  About  forty  per  cent,  of  all  the  men  are  regularlj^  employed  on 
the  farm  and  grounds.  One  of  the  results  of  this  form  of  military 
exercise  and  discipline  was  a  steady  increase  in  the  number  of  those 
who  were  able  to  be  employed  on  the  farm,  so  that  on  pleasant  days 
not  more  than  half  a  dozen  men,  out  of  a  total  of  230,  would  be 
inside  the  building.  Another  pleasant  effect  of  this  form  of  amuse- 
ment and  exercise  was  observable  in  the  quietness  and  order  which 
prevailed  in  the  house.  The  universal  quietness  at  night  was  equally 
noticeable.  Rarely  was  a  sleeping  dose  of  sedative  medicine  re- 
quired ;  and  from  records  accurately  kept,  I  am  able  to  report  the 
absence,  for  weeks  at  a  time,  of  all  forms  of  mechanical  restraint." 

Position  of  English  and  European  Experts. 
It  is  not  universally  agreed,  even  in  England,  that  mechan- 
ical restraint  should  be  abolished  entirely.  Dr.  Edgar  Shep- 
pard,  Medical  Superintendent  of  the  Male  Department  at 
Colney  Hatch  and  Professor  of  Psychological  Medicine  in 
King's  College,  London,  says  of  his  own  practice  : — 

"  Mechanical  restraint  is  resorted  to  whenever  it  is  thought 
necessary  for  the  protection  of  the  patient ;  but  it  is  only  necessary 
in  rare  and  exceptional  cases.*  I  believe  its  use  to  be  neglected  in 
many  asylums  to  the  detriment  of  the  patients.  All  the  windows 
in  Colney  Hatch  are  barred  ;t  but  there  is  no  occasion  for  so  prison- 
like an  arrangement.  English  asylums  have  improved  greatly  since 
less  restraint  has  been  used,  because  of  general  attention  being 
directed  to  their  once  neglected  condition ;  because  of  legislative 
enactments,  better  supervision,  etc.  Restraint  was  formerly  resorted 
to  in  all  cases  to  save  trouble,  and  so  it  became  wholesale  neglect ; 

*  This  was  Conolly's  position.  t  Like  our  asylum  windows. 
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now  it  is  resorted  to  in  a  few  cases,  and  then  only  as  the  best  means 
of  treatment."  * 

Dr.  Shepparcl's  high  position,  and  his  experience  and  ability, 
entitle- his  opinions  to  great  weight.  By  the  reports  of  the 
Lunacy  Commission  for  1871,  1872,  1873  and  1875,  it  is 
found  that  less  than  one  per  cent,  of  his  patients  (averaging 
829  each  year)  wore  mechanical  restraint  for  those  years, —  ^ 
much  less  of  course  than  one  per  cent,  at  any  given  time, — 
and  more  than  half  of  these  were  for  surgical  reasons  ;  although 
a  very  different  interpretation  of  the  meaning  of  those  who 
agree  with  Dr.  Sheppard  is  usually  made  in  this  country. 

Dr.  Yellowlees,  a  well-known  writer  on  psychology,  for- 
merly physician-superintendent  of  the  Glamorgan  County 
Asylum,  and  now  of  the  Royal  Glasgow  Asylum,  says  :| — 

"I  never  hesitate  to  use  restraint  when  other  naeans  fail,  if  I 
think  it  for  the  patient's  good.  The  cases  requiring  it  are  ver}'  rare  ; 
but  it  is  as  certainly  right  to  use  it  when  required  as  it  is  wrong  to 
use  it  when  unnecessary.  To  condemn  restraint  under  all  circum- 
stances merel}^  because  it  has  been  or  might  yet  be  abused,  is  as 
unreasonable  as  to  forbid  all  use  of  stimulants  because  they  have 
been  or  may  yet  be  used  too  freely.  Unnecessary  restraint'  cannot 
be  too  freely  condemned  ;  but  to  reject  its  use  when  necessary  for  the 
patient's  welfare  is  to  sacrifice  the  patient  to  a  sentiment,  and  to 
degrade  '  non-restraint'  from  the  expression  of  a  great  principle 
into  the  tj-ranny  of  a  mere  name." 

A  striking  instance  of  the  extent  to  which  the  non-restraint 
treatment  has  been  raised  to  a  principle  in  England,  may  be 
seen  in  the  Criminal  Lunatic  Asylum  at  Broadmoor,  of  which 
we  learn  that  in  1875,  the  daily  average  number  resident  was 
503,  of  whom  204  had  been  sent  there  for  murder  and  110 
for  "attempt  to  murder,  maim,"  etc.,  and  yet  "no  form  of 
mechanical  restraint  was  used  in  any  part  of  the  asylum  dur- 
ing the  year."  With  all  this,  "there  were  no  instances  of  the 
commission  of  premeditated  acts  of  violence,  and  no  attempt 
to  escape  was  even  partially  successful."  There  was  only  one 
suicide  during  the  year,  and  no  accident  which  could  have  been 
prevented  by  the  use  of  mechanical  restraint.^ 

*  Dr.  Sheppard's  views  are  given  at  length  in  his  Lectures  on  Madness,  London,  1873. 

t  Asylum  Notes,  Edinburgh,  1873,  page  13. 

X  Annual  Report  for  1875,  by  W.  Orange,  M.  D.,  Superintendent.    London,  1876. 
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As  to  the  extent  of  the  use  of  mechanical  restrahit  in  Eng- 
land, Mr.  James  Wilkes  of  the  Lunacy  Commission  writes, 
under  date  of  January  25,  1875,  that  it  "is  now  very  rarely 
employed  in  public  or  private  asylums,  and  in  many  it  is 
never  used." 

As  to  the  amount  of  such  restraint,  where  it  is  used,  the 
commissioners,  in  1873,  when  commenting  on  the  fact  that  in 
800  patients  treated  in  one  year  at  a  certain  asylum,  ten  differ- 
ent individuals  had  worn  restraint  at  different  times  during 
the  year,  say  that  such  an  amount  of  mechanical  restraint  was 
without  parallel  at  that  time  in  England. 

As  to  the  character  of  the  restraining  means  used,  Dr. 
Yellowlees  says  :  * — 

"I  have  only  two  appliances  for  this  purpose,  which  it  seems 
absurd  to  call  instruments  of  restraint, — canvas  gloves  which 
envelop  the  whole  hand,  and  a  jacket  such  as  that  worn  by  all  the 
patients,  but  of  stronger  material,  and  with  the  ends  of  the  sleeves 
sewed  to  the  pockets." 

The  benefits  of  the  change  in  practice  in  England  are  well 
expressed  in  Dr.  Sheppard's  letter,  f  The  position  of  the 
superintendents  themselves  is  well  represented  by  the  follow- 
ino-  extracts  from  letters  from  two  of  their  leading  men  : — 

(1.)  "Restraint  in  England  has  a  strictly  technical  meaning, 
and  means  a  restriction  of  personal  liberty  by  some  mechanical 
appliance  attached  to  the  person  ;  as  a  camisole,  locked  gloves,  etc. 
In  this  sense  I  have  no  experience  of  restraint  whatever.  I  believe 
I  have  seen  cases  that  might,  perhaps,  have  been  benefited  by  it.  I 
have  never,  however,  had  recourse  to  it,  perhaps  from  a  weak- 
minded  fear  of  the  name ;  but  I  believe  because  I  objected  to  its 
moral  effect  on  the  other  patients,  on  attendants,  and  even  on 
myself."  X 

(2.)  "  Some  superintendents  in  this  country  have  adopted  the 
extreme  view,  that  restraint  should  never  be  used  ;  for,  even  if  a 
benefit  to  one  special  case,  its  introduction  might  lead  to  great  injury 
in  other  cases.     I  think  this  view  false  in  principle  and  wrong  in 

*  Op.  cit.,  page  11. 

t  See  page  386. 

X  Judging  from  the  extensive  correspondence  printed  in  the  eighth  report  (1854)  of 
the  Lunacy  Commission,  this  is  the  position  of  the  majority  of  English  superin- 
tendents. 
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practice.  It  is  my  province  and  duty  as  physician  to  distinguish 
between  the  use  and  the  abuse,  and  there  are  rare  and  exceptional 
cases  in  which  I  deem  it  as  much  a  duty  to  use  some  modified  form 
of  restraint  as  I  deem  it  a  duty  not  to  use  it  in  other  cases.  The 
good  of  the  individual  patient  is  the  paramount  consideration." 

Another  view  is  given  by  Dr.  Sutherland,  and  is  essentially 
the  same. as  Prof.  Meynert's  of  Vienna,  that  "formerly  the 
patient  was  strapped  down  to  his  bed  and  not  allowed  to 
move ;  the  consequence  of  which  was  that  the  horizontal 
position  favored  the  congestion  of  the  brain  and  added  to  the 
development  of  the  already  superabundant  nerve-force,  thus 
producing  greater  and  greater  irritation,  followed  by  collapse, 
typhoid  symptoms,  and  too  often  death."* 

In  the  second  edition  (1861)  of  his  work  on  diseases  of  the 
mind,  still  the  standard  authority,  Griesinger  says  : — 

"When  my  first  edition  was  published  [1845],  I  agreed  with 
German  phj'sicians  generally  in  condemning  the  non -restraint 
system.  I  sympathized  with  the  reform,  but  could  not  meet  the 
objections  made  to  it.  Since  that  time,  experience  from  one  end 
of  England  to  the  other  has  answered  these  objections.  I  have 
seen  the  s^-stem  in  practice,  and  am  convinced.  .  .  .  Let  no  one 
again  say  that  it  is  impracticable,  ...  or  more  suitable  to  the 
English,  because  more  manageable,  than  on  the  Continent,  .  .  . 
or  that  the  use  of  it  is  commendable  and  its  abuse  to  be  condemned. 
No  one  can  say  at  what  point  in  the  use  of  mechanical  restraint 
abuse  begins  ;  it  seems  to  be  almost  unavoidable." 

He  quotes  Conolly,  however,  apparently  with  approval,  as 
saying  that  there  are  rare  and  exceptional  cases  where 
mechanical  restraint  is  best  for  the  individual  patient. 

It  is  only  fair  to  say  that  a  diiferent  conclusion  was  reached 
by  Guislain  of  Brussels,  whose  work  Brierre  de  Boismont 
compares  with  that  of  Pinel  and  Esquirol,  and  who  was  the 
best-informed  man  of  his  time  in  regard  to  the  various 
methods  of  treatment,  having  visited  the  asylums  of  Italy, 
Switzerland,  Holland,  Germany,  France,  and  England,  and 
having,  like  Griesinger,  seen  the  non-restraint  system  in 
practice  at  Ilanwell.    He  gave  Conolly  full  credit  for  his  noble 

*  Non-restraint  System  of  Treatment  of  Insanity.    By  E..  Gardiner  Hill.   London, 
1857. 
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work,  but  thought  with  Ray  and  Bell,  that  there  were  some 
patients,  about  one  or  two  per  cent.,  who  were  better  off  for 
some  form  of  mechanical  restraint.  He  said,  with  Baglivi, 
"  AJiter  enim,  in  morhis  curandis,  tractandi  Itali, 
aliter  Galli,  Hispani,  AngJi,  Gerinani.^'  .  .  .  (Italians, 
Frenchmen,  Spaniards,  Englishmen  and  Germans,  all  require 
different  kinds  of  treatment.) 

However  decided  one  own's  opinion  may  be  on  this  point, 
and  however  honest  one's  convictions,  it  must  be  acknowledged 
that  humane,  able  and  well-informed  men  still  differ  as  to 
what  is  best  in  individual  cases. 

Substitutes  for  Restraint. 

It  has  been  thought  that  there  must  be  some  substitutes 
in  England  for  mechanical  restraint,*  in  wet-packing,  etc.  ;  but 
we  find  that  the  Lunacy  Commission,  in  speaking  of  one  asylum 
where  this  was  used,  sinfply  as  "  medical  treatment,"  say, 
"This  packing  should  be  recorded  in  the  medical  journal,  and 
under  the  head  of  restraint." 

Whether  more  drugs  are  used  or  not,  as  less  physical 
restraint  is  resorted  to,  is  chiefly  a  matter  of  individual 
practice,  some  going  so  far  as  to  class  all  use  of  powerful 
sedative  drugs  as  "medicinal  restraints"  to  be  avoided,  and 
others  saying  that  more  narcotics  are  employed. 

It  is  generally  agreed  that  it  has  been  necessary  to  have 
more  and  better  attendants. 

Accidents  Considered. 

The  result  in  England  has  not  been  to  increase  the  number 
of  accidents ;  and  it  has  been  stated  by  Dr.  Conollyf  and 
others,  although  I  have  been  unable  to  find  statistics  on  the 
.subject,  that  they  have  decreased.  As  compared  with  our 
own  country,  it  is  found  that  they  have  fewer  fatal  casualties, 
as  the  following  table  (including  suicides)  shows. 

Deaths  from  a  suicidal  act  committed  before  admission, 
sudden  deaths  from  natural  causes,  as  heart  disease,  epilepsy, 
etc.,  are  not  included. 

*  Superintendents  of  asylums  and  physicians,  in  like  manner,  fonnerly  often  went 
to  Hanwell  to  ask  Conolly  what  he  used  in  its  stead, 
t  Eighth  report  of  the  Commissioners  in  Lunacy,  pp.  171,  et  seq.  , 
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The  quiet  insane  in  the  workhouses  of  England,  10,307  in 
1866,  and  15,409  in  1875,  are  also  not  counted.  There  are 
almost  no  fatal  accidents  amona^  them. 

Table  sliowing  Fatal  Accidents  for  Ten   Years  in  Asylums  for  the 

Insane. 
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>i 

o    • 

C3  O 

.2>, 

§    • 

cs  6 

m 

YEARS. 

a 

ft-, 
o 

IK  a) 

©"a 

~  3 

ft  * 

of   roy 
trict,  pi 
nd    par 
ylums. 

to   o 

§5 

a  C3 

g| 

m 

bo 

bn 

S  °i 

6/j 

o°S 

^  cc 

n 

p,2  a 

s 

ftS  c 

c 

p'S  a 

11 

—1  ^ 
a  a 

a)  §t3 
rt'-So 

«  5 

a  rt  !>  o 

o  3'd 

HH 

Eq 

« 

M 

fe 

C3 

M 

^ 

« 

1866,      . 

7,634 

12 

1.57 
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26 
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4,536 

4 

0.88 

1867, 

8,034 

20 

2.48 

32,822 

48 

1.46 

4,603 

8 

1.72 

1868, 

7,813 

24 

3.07 

34,437 

44 

•1.28 

4,694 

12 

2.56 

1869, 

9,505 
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35,669 

42 

1.18 

4,932 

6 
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1870, 

11,332 

17 

1.50 

36,969 

31 

0.84 

5,368 
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1871. 

11,449 

16 
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1872, 

13,540 

25 

1.85 

38,559 
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1873, 

14,239 

22 

1.55 

39,563 
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1874, 

14,512 
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*  The  figures  include  29  asylums  in  1866;  33  in  1867;  27  in  1868;  32  in  1869;  37  in  1870;  33  in 
1871;  37  in  1872;  41  in  1873;  42  in  1874;  40  in  1875.  The  records  were  not  counted,  as  there 
were  no  statistics,  of  five  asylums  each  in  1868  and  1869;  of  4  in  1866,  1867  and  1870;  of  3  in 
1871,  1872,  1873,  1874;  and  of  1  in  1875. 

t  Not  including  six  lost  by  the  destructive  fire  at  one  of  the  asyluras. 


In  preparing  the  table  in  regard  to  this  point,  the  records 
for  the  past  ten  years  have  been  consulted.  For  this  country, 
reports  (380  in  all)  of  the  various  asylums  (51  in  num- 
ber) have  been  examined  through  the  kindness  of  Dr.  Edward 
Jarvis,  who  offered  the  use  of  his  library.  The  superintend- 
ents, also,  were  addressed  personally,  with  a  view  to  obtaining 
reports  for  those  years  which  were  wanting.  For  Scotland, 
the  suicides  and  fatal  accidents  are  reported  in  the  tables 
published  in  the  reports  of  the  commissioners.  As  it  was 
not  entirely  clear  whether  all  fatal  accidents  were  reported  by 
the  Euglish  commissioners,  a  letter  of  inquiry  was  sent  to 
Mr.  James  Wilkes,  who  very  kindly  sent  the  following 
reply  :— 
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Office  of  Commissionees  in  Lunacy,  ) 
19  Whitehall  Place.  S.  W.,  26  April,  1876.      5 

My  Dear  Sir  : — I  have  been  away  from  London  on  circuit  for 
nearl}'  a  month,  and  have  not  been  able  to  reply  to  your  inquiries 
earlier. 

All  suicides,  both  in  public  and  private  asylums,  are  recorded 
in  the  tables  published  in  our  reports  showing  the  admissions,  dis- 
charges, deaths,  etc.,  which  take  place  in  each.  They  are  also 
subjects  of  special  investigation  by  the  board,  and  in  most  cases 
copies  of  the  evideiice  given,  before  the  coroner  are  procured. 
Fatal  accidents  are  not  included  in  this  table ;  but  all  are  equall}- 
the  subject  of  special  inquir}^  and,  when  necessary,  of  personal 
investigation  by  the  commissioners.  They  are  always  mentioned 
by  the  commissioners  in  the  reports  they  make  upon  their  visits 
both  to  county  and  private  asylums,  and  are  also  commented  upon 
in  the  annual  reports  they  make  to  the  Lord  Chancellor.     .     .     . 

I  am,  dear  sir,  faithfully  yours, 

James  "Wilkes. 

C.  F.  FoLSOM,  Esq.,  M.  D. 

The  result  of  the  comparison  is  to  show  that  Dr.  Bucknill 
is  right  in  saying*  "  that  non-restraint  does  not  encourage  nor 
restraint  diminish  or  prevent  the  occurrence  of  injuries  from 
violence," — at  least  if  the  non-fatal  accidents  are  in  the  same 
proportion  as  the  fatal.  This  point  cannot  be  ascertained 
with  certainty  for  American  asylums,  as  records  are  not 
published  in  all  cases,  as  they  certainly  should  be.  In 
England  it  is  shown  by  statistics  that  the  non-fatal  accidents 
have  very  much  diminished  in  the  last  fifteen  years,  while  the 
non-restraint  system  has  been  more  fully  carried  out. 

If  we  examine  the  character  of  the  fatal  accidents,  we  find 
that  there  are  almost  none  in  our  best  asylums  (aud  the  same 
holds  true  of  the  best  English  asylums)  except  those  which 
were  due  to  the  patients  themselves.  In  the  case  of  all  our 
county  asylums,  a  few  of  the  city  asylums,  and  the  depart- 
ments for  the  insane  in  poorbouses,  all  of  which  are  under 
the  care  of  men  not  members  of  the  Association  of  Amer- 
ican Superintendents,  and  in  a  few  of  our  state  institutions, 
which   are  the  least  creditable  to   us,   either   there   are    no 

«  Op.  cit. 
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reports  or  we  have  been  unable  to  consult  them,  so  that  the 
apparent  result  is  more  favorable  to  us  than  if  all  classes  of 
asylums  were  included  in  the  account. 

In  the  British  asylums,  too,  careful  autopsies  and  inquests 
are  required  in  all  doubtful  cases,  of  which  the  records  are 
kept  and  published  by  the  Lunacy  Commission  ;  so  that  we  do 
not  find  the  euphemism  of"  autochiria"  for  suicide,  as  occurred 
in  one  of  our  asylum  reports ;  and  they  are  also  complete. 
In  the  above  table  of  statistics,  it  is  known  that  all  our  fatal 
accidents  are  not  included,*  although  it  is  not  certain  how 
many  omissions  there  are.  The  results  do  not,  therefore, 
possess  entire  completeness  ;  but  it  is  thought  that,  especially 
for  the  later  five  years,  they  are  pretty  nearly  correct  for  most 
of  the  asylums- 
Ten  years  ago  there  were  many  injuries  in  English  asylums 
attributable  to  rough  handling  by  the  attendants,  apparently 
in  some  cases  such  as  might  have  been  avoided  by  the  use  of 
mechanical  restraint  or  better  attendants.  The  number  has 
been  diminishing,  however,  and  is  now  very  small  indeed. 
But  there  are  still  reported  in  England  accidents  of  a  kind 
and  with  a  frequency  said  to  be  entirely  unknown  in  the 
asylums  under  the  charge  of  members  of  the  American  Asso- 
ciation of  Medical  Superintendents  of  Hospitals  for  the  Insane. 
If  we  had  any  means  of  getting  at  the  statistics  on  this  point 
for  all  our  county  and  city  asylums,  and  so  could  include  the 
good  and  the  bad,  as  is  done  in  England,  we  probably  should 
not  have  good  reason  to  be  proud  of  the  result.  A  careful 
comparison  of  English  with  American  state  and  corporate 
asylums  leads  the  writer  to  the  conclusion  that  there  is  not 
less  personal  kindness  and  care  on  the  part  of  the  doctors  and 
not  less  gentle  treatment  on  the  part  of  the  nurses  in  the  lat- 
ter. The  accusation  that  the  use  of  restraint  in  our  best 
asylums  is  on  any  other  than  humane  groimds  is  certainly  not 
based  upon  adequate  knowledge  of  the  true  facts. 

*  In  one  of  the  asj'lums  included  in  the  table  on  page  391,  it  has  been  lately  ascer- 
tained that  there  were  four  fatal  accidents  which  did  not  appear  iu  the  reports,  and 
which  are  not  counted. 

50 
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Question  of  Escapes. 

Another  matter  is  worth  considering,  and  that  is  whether 
the  system  of  more  freedom  permits  more  escapes.  On  this 
point  Mr.  Wilkes  says:  "During  the  3^ear  1875,  I  find  that 
376  escapes  were  registered,  and  on  the  1st  of  Jannary,  1876, 
there  were  40,261  patients  in  public  and  private  asylums  in 
England  and  Wales."  He  further  sa^^s  that  the  great  majority 
of  the  patients  who  escape  are  returned  very  shortly  (or 
return  themselves),  sometimes  in  a  few  minutes;  and  the 
instances  are  very  rare  in  which  they  are  not  retaken. 

In  looking  over  all  the  reports  for  that  year  of  American 
asylums,  of  which  I  have  copies  at  hand,  I  find  that  among 
15,407  patients  in  34  asylums,  there  were  38  escapes,  none 
of  whom  were  returned  or  came  back  themselves.  Those  who 
escaped  and  did  come  back  are  not  recorded  in  the  reports  ; 
so  that,  in  this  point  also,  the  system  of  more  freedom  appar- 
ently has  no  disadvantage. 

Dangerous  persons  should  be  carefully  watched,  and  not 
allowed  to  escape ;  but  the  moral  efiect  of  occasionally  allow- 
ing a  harmless  patient  to  wander  away,  and  find  out  for  him- 
self that  he  must  go  back,  is  certainly  not  a  prejudicial  one. 

Summary  of  Restraint  Question. 

This  subject  of  mechanical  restraint  has  been  dwelt  on  at 
some  length,  because  it  has  lately  excited  a  great  deal  of 
attention.  Both  here  and  abroad,  a  great  many  exaggerated 
and  untrue  statements  have  been  made,  and  these  have 
been  copied  and  commented  upon,  giving,  rise  to  a  great 
deal  of  misunderstanding ;  a  matter  which  cannot  be  put  in 
better  form  than  by  quoting  from  a  recognized  English 
authority,  who  says,  in  a  private  letter  recently  received  : 
"I  received  the  Journal  of  Medical  Sciences,  and  have  no 
reason  to  complain  of  being  misquoted,  but  the  gist  of  my 
argument,  the  writer  failed  to  appreciate.  I  took  up  my 
parable  against  the  intolerance  of  non-restraint  advocates 
certainly,  because  they  are  in  the  majority  in  this  country, 
but  I  meant  it  equally  to  apply  against  intolerance  on  the  part 
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of  advocates  of  restraint.  Now,  that  article  is  as  intolerant  on 
one  side  as  anything  that  has  ever  been  written  or  said  on 
the  other  side  in  this  country,  and  the  writer  omitted  to 
state  that  I,  who  had  never  employed  restraint,  was  the 
advocate  of  tolerance  towards  those  who  are  opposed  to  me. 
Moreover,  the  arguments  in  favor  of  restraint  are  only  a 
rechauffe  of  what  used  to  be  said  in  this  country  by  the 
opponents  of  the  abolition  of  restraint. 

"I  admit  some  amount  of  force  in  the  argument  about  the 
American  people  being  less  easily  controlled,  or,  I  should 
say,  less  amenable  to  discipline,  than  the  inhabitants  of  this 
country  ;  but,  for  that  reason,  I  should  apprehend  they  would 
feel  the  degradation  of  restraint  all  the  more  keenly.  On  the 
subject  of  American  patients,  I  am  not  speaking  without  some 
knowledge,  as  I  frequently  have  them  in  this  asylum ;  and, 
what  is  still  worse,  according  to  my  experience.  Irishmen 
who  have  returned  from  America,  and  who,  as  usual,  have 
acquired  the  vices  (if  I  may  so  term  a  repugnance  of  disci- 
pline) of  the  people  amongst  whom  they  have  lived,  without 
acquiring  their  virtues. 

"I  have  been  in  the  habit  of  thus  classifying,  mentally  (^.  e., 
in  my  own  mind),  my  Irish  patients:  (1.)  The  recent  im- 
ports, who  are  generally  docile  and  manageable;  (2.)  Those 
who  have  lived  some  time  in  Liverpool  or  other  manufactur- 
ing towns,  and  who  have  lost  all  their  native  docility  and 
acquired  the  vices  of  their  Saxon  neighbors  Avithout  having 
also  developed  their  self-reliance;  (3.)  Those  who  have  re- 
turned from  America,  who  kick  against  discipline  of  any 
kind.  .  .  .  .  To  return  to  the  subject  of  restraint,  I 
think  I  may  assert  that  if  it  can  be  dispensed  with  in  this 
asylum,  it  can  be  anywhere;  for  a  more  degraded,  lawless 
class  than  are  sent  here,  are  not  to  be  found  in  this  country. 
....  I  do  not  think  that  the  leading  superintendents  in 
this  country  favor  restraint ;  no  doubt  sentiment  leads  many 
men  very  far  in  theory,  but  I  really  believe  that,  in  England, 
the  restraint  men  are  in  a  small  minority." 

In  our  country,  alienists  look  upon  the  use  of  mechanical 
restraint  as  a  purely  medical  question ;  but  there  are  so 
many  other  interests,  social  and  moral,  connected  with  it. 
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that  Dr.  Bucknill  is  undoubtedly  right  iu  saying  that  "it 
is  a  matter  upon  which  persons  who  are  not  scientific  Avill 
eventually  insist  upon  having  much  to  say,  unless  it  be  defi- 
nitely settled  beforehand."  In  some  of  the  best  English, 
and  also  in  some  of  the  best  American,  asylums,  the  prin- 
ciple is  essentially  alike ;  namely,  to  use  mechanical  restraint 
only  when  the  interest  of  the  patient  demands  it. 

The  practice  is  widely  different  in  the  two  countries  in  this 
respect.  One  physician  in  England,  for  instance,  who  treats 
about  forty  patients  of  all  degrees  of  severity  in  his  asylum, 
and  who  uses  mechanical  restraint  when  he  deems  it  best  for 
the  patient,  wrote  February  6,  1875,  that  he  was  then  using 
it  for  the  first  time  in  twenty  years,  and  oddly  enough  in  two 
cases.  Generally  speaking,  the  amount  used  in  that  country 
is  very  small  indeed.*  In  the  United  States,  there  has  been 
a  progressive  improvement  in  the  last  five  years  ;  nor  can  there 
be  any  doubt  that  there  will  be  a  still  less  amount  of  restraint 
used,  and  that  the  methods  found  so  successful  elsewhere 
will  be  more  generally  adopted  after  they  have  become  fully 
known.  At  the  present  time,  the  use  of  mechanical  restraint 
in  some  of  the  American  asylums  is  excessive,  but  not  more 
so  than  is  common  on  the  continent  of  Europe. 

This  marked  difference  of  interpreting  the  needs  of  each 
case,  with  reference  to  the  requirements  of  humanity  in  the 
use  of  mechanical  restraint,  has  caused  a  great  deal  of  mis- 
understanding, in  this  country,  of  the  position  of  English 
superintendents ;  so  that  they  have  been  thought  by  persons 
not  thoroughly  informed,  to  say  much  more  than  they  really 
mean  when  recommending  mechanical  restraint  where  the 
necessities  of  the  case  demand  it.  In  the  same  way,  our 
superintendents  are  thought  iu  England  to  use  it  more  than 
they  really  do. 

The  English  county  asylums,  filled  with  inactive  paupers, 
cannot  fairly  be  placed  in  full  comparison  with  our  state 
asylums,  overcrowded,  insufficiently  supplied  with  attend- 
ants, and  provided  for  a  less  manageable  class  of  patients  ;  f 

*  Compare  the  statement  of  Mr.  Wilkes,  page  388. 

t  It  should  be  remembered  that  the  asylums  at  Perth  and  Broadmoor  for  the  crim- 
inal lunatics  remove  that  class,  which  (except  in  New  York)  must  be  treated  in  our 
ordinary  asylums ;  that  the  large  English  asylums  are  mostly  for  paupers ;  and  that 
the  more  intelligent  classes  are  generally  treated  in  private  asylums. 
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but  this  fact  of  itself  does  not  render  the  non-restraint  system 
inapplicable  to  us,  nor  prove  that  it  is  not  the  best.  Perhaps 
we  shall  find  the  "golden  mean"  somewhere  between  the 
practices  of  the  countries,  but  nearer  the  English  side. 

An  illustration  of  the  principle  of  non-restraint  was  shown 
at  one  asylum  in  England,  where  there  were  padlocked  guards 
over  the  fireplaces,  which  also  had  been  covered  with  wire 
netting,  through  which  a  patient,  in  the  absence  of  attendants, 
passed  a  long  taper,  lighted  it,  and  killed  herself  by  setting 
fire  to  her  clothes.  The  superintendent  had  all  the  fireguards 
taken  away,  the  attendants  found  that  they  must  look  after 
the  patients,  and  no  similar  accident  occurred  again. 


Responsibility  foe  Crime,*  and  Definitions  of  Insanity. 

It  would  be  an  interesting  study  to  follow  the  gradual 
development  of  rational  views  on  the  part  of  the  community 
with  regard  to  mental  disease,  but  it  is  not  necessary  here. 
It  corresponds  very  nearly  with  general  intellectual  develop- 
ment. 

Until  about  the  beginning  of  the  present  century.  Lord 
Hale's  principle  was  held  by  the  courts,  that  to  be  exempted 
from  punishment  on  the  ground  of  insanity,  a  man  must  be 
deprived  of  all  memory  and  understanding,  and  no  more 
know  what  he  is  doing  than  an  infant,  brute,  or  wild  beast. 
Delusion,  of  which  the  criminal  act  was  the  direct  ofiTspring, 
was  the  next  test ;  and  then  the  general  power  of  distinguishing 
right  from  wrong.  -A  little  before  the  middle  of  this  century, 
the  particular  knowledge  of  right  and  wrong  at  the  time  the 
criminal  act  was  committed  was  laid  down  by  the  judges  as 
the  criterion  of  responsibility.  Under  this  decision,  an  in- 
sane man  would  be  held  exempt  from  punishment  if  he  killed 
another  man  whom,  by  virtue  of  his  delusion,  he  supposed  to 
be  making  a  mortal  attack  upon  himself;  if  he  supposed  that 
some  great  injury  only  was  to  be  done  to  him,  murder  com- 

*  This  is  touched  upon  here  only  very  brieflj'',  as  a  matter  of  necessity.  The  general 
reader  is  referred  for  further  information  to  Ray's  "  Medical  Jurisprudence  "  and 
"  Contributions  to  Mental  Pathology,"  to  Maudsley's  "  Responsibility  in  Mental 
Disease,"  and  to  the  last  edition  of  "  Casper's  Forensic  Medicine." 
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mitted  under  this  delusion  would  render  him  liable  to  punish- 
ment, while,  at  the  same  time,  he  could  not  legally  make 
a  will.  This  illogical  position  is  not  now  generally  held  in  this 
country,  and  some  recent  decisions  have  been  made  in  con- 
formity with  more  rational  views ;  but  that  criminals  should 
occasionally  be  acquitted  on  the  ground  of  insanity,  and  that 
persons  evidently  insane  should  suffer  judicial  murder,  may 
be  unavoidable  so  lonsf  as  there  can  be  no  definite  line  drawn 
between  sanity  and  insanity.  The  recent  decision  by  which 
Kullmann,  who  attempted  to  assassinate  Prince  Bismarck, 
was  acquitted  of  deliberate  attempt  to  murder,  on  the  ground 
of  limited  responsibility  arising  from  hereditary  defect, — 
although  he  was  in  no  sense  insane, — may  be  fairly  con- 
sidered far  in  advance  of  any  other  judgment  of  modern  times. 
In  striking  contrast  with  this,  is  a  late  English  decision.*  A 
patient,  an  insane  epileptic  in  one  of  their  asylums,  killed  an 
attendant.     At  the  trial,  the  judge  held  that — 

"  Where  a  man  committed  crime  for  some  supposed  grievance, 
if  he  knew  that  what  he  was  doing  was  contrar}^  to  law,  he  was  to 
be  held  responsible  for  his  actions.  If  a  man  killed  another  while 
under  delusion  that  he  himself  was  about  to  be  killed,  and  that  he 
was  acting  in  self-defence,  he  would  not  he  punishable ;  but  if  a 
man  did  so  for  some  supposed  injury  to  his  character  or  fortune, 
then  the  man  would  be  responsible.  ...  If  the  jury  were  sat- 
isfied that,  although  Fordham  was  suffering  from  delusions,  he  knew 
what  he  was  doing,  and  was  not  merely  taking  life  under  an  erro- 
neous impression  that  he  was  defending  his  own  life,  but  killing 
because  he  felt  himself  injured  in  some  form  or  other,  it  would  be 
their  duty  to  find  him  guilty." 

Fordham  was  declared  guilty  and  sentenced  to  be  hanged, 
but  there  was  afterwards  commutation  to  penal  servitude  for 
life.  The  superintendent  of  the  asylum  in  which  Fordham 
was  confined  was  one  of  those  who  thought  him  respon- 
sible. The  question  of  self-control  apparently  was  not  con- 
sidered. 

The  Commissioners  in  Lunacy  (a  board  in  which  there  are 
three  physicians  and  three  lawyers  who  visit  the  asylums) 

*  Thirtieth  Anfiual  Report  of  the  Commissioners  in  Lunacy,  London,  1876,  pp.  40 
and  4L 
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recommended,  in  1873  (and  there  is  no  dissent  expressed  in 
their  report  on  the  part  of  any  members) ,  that  a  patient  in 
one  of  their  insane  asylums,  who  had  committed  murder 
while  there,  should  suffer  the  full  penalty  of  the  law.*  Some 
years  before  this,  an  attendant  was  convicted  in  court  and 
sentenced  on  the  sole  evidence  of  an  insane  patient. 

In  this  connection,  it  is  proper  to  say  that  the  English 
criminal  code  is  very  much  more  severe  than  ours ;  and  it  is 
natural,  therefore,  that  their  limitations  of  responsibility 
should  be  less  favorable  to  all  offenders  against  society,  f 

Regarding  the  criminal,  insane  or  not,  from  the  humane 
point  of  view,  our  own  country,  during  the  past  century, 
has  made  greater  progress  than  this,  as  have  also  France  and 
Germany. 

So  long  as  insanity  was  considered  a  disease  of  an  imma- 
terial mind,  a  seelenstorung ,  the  greatest  confusion  existed  in 
defining  it.  One  of  Esquirbl's  pupils  described:}:  it  in  1817 
as  "  a  want  of  control  of  our  feelings  and  propensities." 
Haslam,  in  1832,  testified  in  an  English  court  that  he  had 
never  seen  a  sane  person  ;  saying,  too,  "I  presume  the  Deity 
is  of  sound  mind,  and  he  alone." 

A  little  later,  the  capability  of  repeating  the  multiplication- 
table  was  gravely  propounded  in  an  English  court  as  a 
test  of  insanity  in  a  case  involving  a  large  sum  of  money. 
In  1837,  Browne,  in  his  lecture  on  What  is  Insanity,  says 
that  its  definition  is  an  enigma  which  CEdipus  could  not 
have  solved. 

With  the  clinical  study  of  mental  disease  in  the  European 
schools,  and  with  the  impulse  given  to  scientific  research  by 
careful  autopsies,  the  immaterial  theory  of  insanity  has  dis- 
appeared.    In  1854,  in  an  essay  on  Unsoundness  of  Mind  in 

*Twenty-eiglitli  Report,  1874,  page  2. 

t  In  Blackstone's  time,  for  instance,  there  were  one  hundred  and  forty  capital  offences. 
Judges  now  sentence  boys  of  twelve  to  a  dozen  lashes  for  such  offences  as  throwing 
stones  at  raih-oad  trains.  The  penalty  for  unlawfully  destroying  or  damaging  "  any 
statue  or  monument  exposed  to  public  view  "  is  whipping,  if  the  offenders  are  under 
sixteen  years  of  age ;  for  highway  robbery  with  violence  judges  may,  at  their  discre- 
tion, and  often  do  sentence  to  imprisonment,  with  or  without  a  certain  number  of 
lashes  in  addition. 

+  Management  of  Lunatics,  with  Illustrations  of  Insanity.  By  George  Parkman, 
M.  D.    Boston,  1817. 
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Eelation  to  Criminal  Acts,  to  which  the  first  Sugden  prize 
was  awarded,  Dr.  Bucknill  describes  insanity  as  "  a  condi- 
tion of  the  mind  in  which  a  false  action  of  'conception  or 
judgment,  a  defective  power  of  the  will,  or  an  uncontrollable 
violence  of  the  emotions  and  instincts  have  separately  or  con- 
jointly been  produced  by  disease."  Two  recent  definitions 
illustrate  still  greater  advance,  and  the  difference  in  twenty- 
two  years  is  well  worth  noting  : — 

"  Insanity  is,  in  fact,  disorder  of  brain,  producing  disorder  of 
mind ;  or,  to  define  its  nature  in  greater  detail,  it  is  a  disorder  of 
the  supreme  nerve-centres  of  the  brain, — the  special  organs  of  mind, 
— producing  derangement  of  thought,  feeling,  and  action,  together 
or  separately,  of  such  degree  or  kind  as  to  incapacitate  the  indi- 
vidual for  the  relations  of  life.  .  .  .  Mind  may  be  defined 
physiologically  as  a  general  term,  denoting  the  sum-total  of  those 
functions  of  the  brain  which  are  known  as  thought,  feeling,  and  will. 
By  disorder  of  the  mind  is  meant  disorder  of  these  functions."  * 

"  Insanity  consists  in  morbid  conditions  of  the  brain,  the  result 
of  defective  formation  or  altered  nutrition  of  its  substance,  induced 
by  local  or  general  morbid  processes,  and  characterized  especially 
by  non-development,  obliteration,  impairment,  or  perversion  of  one 
or  more  of  its  psychical  functions."  f 

"  Disorder  of  brain  "  and  "  morbid  conditions  of  the  brain  " 
are  such  general  terms  as  to  include  all  conditions,  even 
those  usually  called  reflex,  giving  rise  to  insanity  ;  but  the 
definitions  also  embrace  too  much,  for  they  clearly  include 
the  delirium  of  starving,  drunkenness,  and  of  many  of  the 
acute  febrile  conditions  as  well  of  the  brain  as  of  other 
organs.  No  one,  for  instance,  would  be  justified  in  calling 
the  raving  of  brain  fever  or  pneumonia  insanity,  and  yet  the 
conditions  (as  defined  above)  of  irresponsibility  exist.  It 
has  been  proposed  to  get  over  the  difficulty  by  limiting  the 
word  insanity  to  permanent  disorders  of  the  cerebral  facul- 
ties, carefully  avoiding  even  the  expression  in  transient  at- 
tacks.    If  this   could  be  done,  a  great  gain  would  be  got  in 

*  Responsibility  in  Mental  Disease.    By  Henry  Maudsley,  M.  D.    International 
Series.    New  York,  1874. 
t  Dr.  J.  Batty  Tiike  in  tlie  Edinburgh  Medical  Journal,  November,  1874. 
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many  ways ;  for  there  are  many  forms  of  mental  disease  of 
short  duration,  pursning  a  definite  course  and  self-limited, 
like  typhoid  fever,  in  Avhich  the  recovery  is  complete,  and  in 
which  the  purely  physical  symptoms  are  very  slight.  Again, 
in  the  recurrent  forms  of  "  insanity,"  with  entirely  healthy 
intervals,  there  are  many  reasons  for  supposing  that  we 
deal  with  successive  attacks  of  a  malady,  where,  as  in 
bronchitis,  the  diseased  organ  recovers  wholly  its  tone, 
rather  than  with  a  fixed  malady  like  syphilis,  where,  even 
with  quite  long  intervals  of  apparent  health ,  the  disease  can- 
not always  be  said  to  be  cured,  beyond  possibility  of  reap- 
pearance or  of  transmission  to  ofispring,  until  death. 

Still,  if  the  above  definitions,  unsatisfactory  as  they  are, 
could  be  insisted  on,  many  of  the  disputes  between  the  law- 
yers and  the  doctors  would  settle  themselves.  Men  trained 
in  medicine  and  in  exact  scientific  observation  would  then 
testify  as  to  the  pathological  condition  of  a  given  individual 
whose  sanity  is  questioned,  and  other  men,  trained  in  a  dif- 
ferent way  and  accustomed  to  take  a  broader  view  of  social 
questions,  would  decide  as  to  the  limitation  of  responsibility. 

IVIassachusetts  Statistics  and  Asylum  AccoalMODATioisr. 

The  number  of  the  insane  known  to  the  officials  and  under 
the  care  of  the  State  increases  from  year  to  year  in  all 
countries.  We  have  no  absolute  statistics,  by  which  we  can 
say  how  far  this  increase  is  apparent  and  how  far  it  is  real ; 
that  is,  whether  the  actual  proportion  of  recent  cases  to  the 
population  is  greater  from  year  to  year.  The  life-saving 
influence  of  better  medical  skill,  and  the  more  humane  views 
of  the  people  at  large,  have  undoubtedly  tended  to  very  much 
prolong  life  in  chronic  diseases.  We  do  not  now  leave  the 
sick  and  the  lame  by  the  wayside  to  die.  The  natural  result 
is,  that  there  are  more  invalids  of  all  classes,  many  of  whom 
marry  unwisely  and  beget  debilitated  offspring  to  still  further 
increase  the  number. 

The  following  table  shows  the  number  of  the  insane  in  our 
asylums  in  Massachusetts  at  the  end  of  each  year  since  1820, 
and  the  rate  per  100,000  of  the  population  for  the  census 
years  : — 
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1841,  . 
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- 
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1,361 

110.55 

1823, 
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1842,  . 

474 

- 

1861, 

1,503 

_ 

1824, 

51 

_ 

1843,  . 

495 

- 

1862, 

1,497 

— 

1825, 

54 

- 

1844,  . 

530 

- 

1863, 

1,557 

- 

1826, 

55 

- 

1845,  . 

632 

- 

1864, 

1,403 
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1827, 

57 
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1846,  . 

667 
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1865, 

1,412 

111.44 

1828, 

69 
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1847,  . 

723 

- 

1866,' 

1,643 
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1829, 

65 
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1848,  . 

752 
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1867, 

1,752 
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1830, 

69 

11.34 

1849,  . 
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1868, 

1,846 

- 

1831, 
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_ 
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1,824 
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1882, 
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_ 

1851,  . 
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1,901 
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1833,1 
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1,923 
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1834, 

198 
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979 
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1,942 

- 

1835, 

196 

- 

1854,3 
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- 

1873, 

1,996 

- 

1836, 

209 

_ 

1855,  . 

1,029 

90.87 
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2,134 
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1837, 

271 

- 

1856,  . 

1,082 

- 

1875, 

2,195 

132.88 

1838, 

311 

- 

1857,  . 

1,082 

- 

1  Worcester  Asylum  opened.     ^  South  Boston  Asylum  opened.     ^  Taunton  Asylum  opened. 
*  Northampton  Asylum  opened.     ^  Insane  department  in  almshouse  at  Tewksbury  opened. 

The  next  table  shows  for  each  year  since  1832,  the  number 
of  admissions  to  our  asylums  (excluding  transfers)  and  the 
number  of  acute  cases;  i.  e.,  those  who  had  been  ill  not  over 
a  year.    This  latter  division  is  not  perfect,  but  is  sufficient  for 


our  present  purpose.  The  years  in  which  new  asylums  were 
opened  are  marked  with  an  asterisk.  For  the  eight  succes- 
sive quinquennial  periods,  beginning  with  1836,  the  propor- 
tions of  acute  cases  to  admissions  have  been  44.42,  53.28, 
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53.29,  49.74,  53.54,  49.42,  47.96,  56.34.  The  acute  cases 
from  the  South  Boston  Asylum  are  not  included  in  the  last 
twenty  years,  as  there  were  no  records  by  which  they  could 
be  readily  got ;  they  would  make  the  percentage  of  acute  cases 
slightly  greater  for  the  last  four  quinqennial  periods. 

We  cannot,  indeed,  say  definitely  just  how  much  influence 
this  conservation  and  prolongation  of  life  has  in  increasing 
the  number  of  our  insane ;  and  the  cure-rates  in  asylums  are 
estimated  on  such  different  bases  by  different  individuals,  and 
our  statistics  are  otherwise  so  incomplete,  that  we  should  not 
learn  much  from  considering  them  with  reference  to  this 
point.  But  it  is  clear  that  the  number  of  curable  cases  exist- 
ing in  the  State  is  less  in  proportion  to  the  whole  number 
from  year  to  year.  On  the  other  hand,  under  the  influence 
of  increased  confidence  on  the  part  of  the  public,  a  larger 
part  of  the  insane  of  all  classes  are  admitted  to  our  asylums 
each  year,  while  the  incurable  cases  accumulate,  so  that  the 
ratio  of  recoveries  seems  less ;  and  this  fact  explains  many 
otherwise  puzzling  statistics  of  our  insane  asylums.* 

If  this  view  be  correct,  the  annual  rate  of  increase  must  at 
some  time  diminish  and  finally  cease  to  be  anything ;  and  "  it 
is  worthy  of  remark  that  the  total  increase  of  the  past  year 
[1875]  over  the  preceding  one  has  been  less  than  in  any  other 
year"  since  1859  in  England, f  covering  the  period  (eighteen 
years)  during  which  full  statistics  have  been  kept.  Perhaps 
the  extreme  point  has  been  reached  there. 

According  to  Dr.  Jarvis's  accurate  and  exhaustive  report  to 
the  Legislature  in  1855,  there  were  then  in  Massachusetts, 
2,632  insane  and  1,087  idiots,  with  a  population  of  1,132,369. 
By  the  census  of  Massachusetts,  in  1875,  there  were  3,637 

*  A  good  illustration  of  this  fact  is  found  in  the  statistics  of  the  only  insane  asylum 
in  Maine  for  the  three  decades  and  a  half  of  its  existence,  from  1840  to  1875,  Avhere 
the  increasing  death-rate  and  diminishing  cure-rate  indicate  the  change  in  the  charac- 
ter of  the  patients  admitted  and  treated : — 


Time. 


jSTumber  of 

Patients 
Admitted. 


Proportion 
of  Cures  to 
Admissions. 


Proportion 
of  Deaths  to 
Admissions. 


First  decade,      .... 

Second  decade 

Third  decade,    .... 
Fourth  period,  one-half  decade, 


1,064 

1,185 

1,374 

953 


42.10 
40.75 
40.32 
36.41 


7.80 
17.80 
23.28 
25.81 


t  Thirtieth  report  of  the  Commissioners  in  Lunacy,  page  2. 
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insane  and  1,340  idiotic — with  a  population  of  1,651,912. 
During  the  year  1875,  there  were  about  3,800  insane  reported 
to  the  Board  of  State  Charities,  so  that  the  numbers  in  the 
census  returns  must  fall  somewhat  short  of  the  truth. 

By  Dr.  Jarvis's  statistics  there  was  one  insane  person  to 
every  430  of  the  population;  by  the  census  of  1875,  not  so 
many  ;  namely,  one  in  454.  If  the  ratio  were  the  same  as  in 
1855,  our  present  number  of  the  insane  would  be  3,842.  It 
can  hardly  fall  far  short  of  4,000. 

September  30,  1875,  there  were  2,722  under  the  supervision 
of  the  Board  of  State  Charities  : — 


In  state  hospitals,        .         .         . 

corporate  and  private  and  county  hospitals, 
the  workhouse,        ..... 
the  state  prison,      ..... 

At  Monson, 


.     1,842 
441 
.  ■      .          46 
...  2 

1 
In  the  care  of  overseers  of  the  poor  outside  of  hospitals,      .        390 

All  of  our  state  hospitals  are  crowded,  and  considerably 
less  than  half  of  our  insane  can  be  treated  in  them,  even  in 
that  condition,  while  we  are  building  two  new  asylums, 
which  will,  by  crowding,  accommodate  at  most  1,000  more. 
When  these  are  finished  we  shall  have  provision  by  the  State 
for  about  2,60.0,  or  nearly  two-thirds  of  our  insane,  without 
overcrowding.  The  McLean  Asylum  and  the  City  Asylum 
at  South  Boston  will  accommodate  together  nearly  400  ;  so 
that,  if  hospital  provision  is  needed  for  three-fourths*  of  our 
insane  (or  3,000) ,  the  State  really  needs  to  provide  for  2,600  ; 
to  do  which,  even  if  we  do  not  allow  for  any  increase  in  the 
numbers  to  be  cared  for  in  institutions,  the  old  asylum  at 
Worcester  and  at  South  Boston  will  probably  be  needed, 
unless  we  adopt  some  new  plan  of  provision  for  the  insane. 
Otherwise,  the  wards  of  our  asylums  will  soon  be  filled  to 
overflowing ;  and  this  overcrowding,  to  be  found  pretty  much 
over  our  whole  country,  increases  excitement  in  the  patients, 
and  renders  their  classification  and  management  much  more 
difficult.  Massachusetts  is  as  well  provided  as  any  State, 
probably,   in   this  respect ;    and  yet  there  are  now  in  our 

*  This  is  somewhat  less  than  ai-e  provided  for  in  Scotland  and  England  in  asylums 
and  departments  for  the  insane  of  workhouses. 
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asylums  500  more  patients  than  can  be  properly  accommo- 
dated in  them. 

Very  few  of  our  States,  indeed,  have  provided  sufficient 
hospital  accommodation  for  their  insane,  and  we  may  well 
take  a  lesson  from  their  experience.  In  regard  to  this  point, 
Dr.  Mark  Eanney,  the  well-known  superintendent  at  Mount 
Pleasant,  Iowa,  writes  : — 

"  In  every  State  la  the  Union,  the  attempt  or  prevailing  'custom 
of  keeping  the  common  or  ordinary  pauper  and  the  insane  in  the 
same  poorhouse,  with  the  prevailing  want  of  proper  separation  and 
classification,  has  been  a  scandal  and  a  reproach. 

"  The  fact  that  the  two  hospitals  for  the  insane  in  this  State,  with 
a  capacit}'  suitable  for  only  550,  contain  to-day  about  865  patients, 
while  there  are  at  least,  or  not  far  from,  1,200  insane,  is  of  itself 
sufficient  evidence  that  there  are  not  adequate  provisions  for  the 
insane  in  this  State.  In  this  particular,  however,  I  do  not  suppose 
we  are  much  behind  many  or  most  other  States,  the  newer  as  well 
as  the  older.  Like  some  other  States,  Iowa  has  provided  for  the 
building  of  a  very  expensive  hospital, — unnecessarily  expensive  in 
my  opinion, — now  about  half  completed,  which  will  cost  about 
$1,000,000,  or  about  $2,000  per  patient. 

"  I  apprehend  that  this  great  outlay  will  have  the  effect,  as  similar 
outlay  elsewhere  has  had,  in  the  opinion  of  some,  to  prevent  ade- 
quate provision  being  made  of  a  cheaper  but  in  every  way  suitable 
character.  It  has  long  seemed  to  me  very  inconsistent  to  provide 
so  expensively  for  one-half  of  the  insane  and  doom  the  other  half, 
equally  deserving,  to  poorhouses  or  receptacles  that  at  the  best  are 
no  better  than  they  should  be,  or  to  severe  struggles  with  want  and 
privation  in  the  hands  of  their  friends.  I  have  yet  to  see  reason 
to  believe  that  a  hospital  costing  $2,000  per  head  will  be  more  con- 
ducive to  the  recovery  of  patients  from  insanity  than  one  costing 
only  $1,000,  or  even  less." 

Dr.  Andrew  McFarlaud  of  Illinois,  an  alienist  of  large  ex- 
perience, says : — 

"  The  history  of  the  relation  of  the  State  to  the  insane  here  is 
soon  told,  and  probably  has  its  counterpart  in  most  other  States. 
In  1847,  Miss  D.  L.  Dix,  after  extensive  exploration,  drew  a  most 
appalling  picture  of  the  condition  of  the  insane  in  the  State,  which 
she  embodied  in  a  memorial  to  the  Legislature.  The  establishment 
of  a  state  hospital  followed,  which  was  opened  in  1851.  But  it  filled 
up  at  once,  with  no  perceptible  relief  to  the  accumulating  mass. 
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The  State  was  slow  in  proceeding  further,  and  soon  the  picture  of 
1847  might  have  been  drawn  in  even  darker  colors.  By  1867  the 
accommodations  were  doubled,  and  still  no  relief.  We  now  have 
three  state  hospitals,  first-class  in  size,  with  a  county  asylum  near 
Chicago,  equal  in  capacity ;  yet  with  all  this,  we  get  no  apparent 
relief.  It  is  not  surprising  that  intelligent  legislators  ask,  '  How 
long  is  this  to  go  on,  and  are  jon  sure  your  lead  is  in  the  right 
direction  ? ' " 

Dr.  C.  F.  McDonald,  superintendent  of  the  asylum  for 
the  criminal  insane  at  Auburn,  N.  Y.,  writes  : — 

"  '  Overcrowded '  seems  to  be  the  fixed  condition  of  almost  every 
insane  hospital  in  the  countr3\  In  looking  over  the  reports  of 
American  institutions  for  the  insane,  one  is  struck  with  the  fact  tha,t 
in  almost  none  is  the  subject  of  overcrowding  not  considered.  In 
fact,  allusion  to  the  topic  is  so  common,  that  I  have  come  to  doubt 
if  we  shall  ever  see  the  time  when  we  can  say,  '  Our  provisions  for 
our  insane  population  are  adequate.'  " 

And  Dr.  A.  Reynolds,  of  the  state  asylum  at  Independ- 
ence, Iowa,  adds  : — 

"No  state  west  of  the  Alleghanies  has  adequate  hospital  capacity 
for  her  insane.  Until  hospitals  are  built  at  a  less  cost  per  capita 
than  $1,000,  it  is  useless  to  talk  of  providing  for  all  the  insane  of 

the  State." 

Supervision  by  the  State. 
Committal  to  Asylums. 

The  late  Dr.  Samuel  G.  Howe,  after  twenty  years'  official 
relation  with  some  of  our  public  establishments  for  the  insane, 
and  after  ten  years'  experience  as  visitor  to  all  the  state  hos- 
pitals of  Massachusetts,'  said  :  *  "  All  human  institutions  are, 
of  course,  liable  to  abuse,  but  our  Massachusetts  hospitals  for 
lunatics  are  as  well  guarded  against  them  as  any  public  estab- 
lishments with  which  I  am  familiar  " ;  and  again,  "  there  are 
rather  too  many  than  too  few  difficulties  in  the  way  of  commit- 
tal "  of  patients  to  insane  asylums  in  our  State. 

Although  a  different  position  is  held  in  the  report  of  the 
commissioners  of  lunacy,  appointed  for  a  single  year,  who 

*  Boston  Daily  Advertiser,  March  22, 1873. 
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reported  to  the  Legislature,  January,  1875,  there  are  no  facts 
given  there  in  support  of  that  opinion  ;  but  recent  investiga- 
tions at  Tewksbury  and  at  Westborough  seem  to  indicate  that 
there  is  fault  either  in  the  laws  or  in  their  execution. 

Improper  Committals. 

It  has  been  urged  before  our  legislatures,  that  many  persons 
insane  and  not  insane  are  improperly  confined  in  our  asylums, 
and  that  many  complaints  are  made  by  patients  which  could 
best  be  attended  to  by  an  imjoartial  commission. 

As  to  improper  confinements,  our  superintendents  have 
testified  that  they  are  rare,  soon  discovered,  and  promptly  set 
right.  They  must  occur  occasionally,  so  long  as  human  judg- 
ment is  ftillible,  but  no  wisdom  or  foresight  can  always  prevent 
them.  The  very  professor  of  mental  disease,  some  years  ago, 
in  one  of  the  first  German  universities,  with  the  benefit  of  a 
consultation  of  the  hospital  staff,  was  committed  to  an  insane 
asylum  when  suffering  from  typhoid  fever. 

In  looking  over  a  pile  of  American  reports,  the  first  two  in 
which  I  find  any  mention  of  this  point  are  from  Utica,  N.  Y., 
and  Dixmont,  Penn.,  justly  considered  as  among  our  best 
institutions.  In  the  asylum  at  the  former  place,  of  11,831 
patients  admitted  from  1843  to  1875,  175  were  found  not  to 
be  insane.  Of  2,981  consecutive  admissions  at  Dixmont  there 
was  no  insanity  in  ten  cases.  But  in  all  these  cases,  which 
included  dipsomaniacs,  opium-eaters,  and  others  suffering 
under  some  form  of  delirium,  there  was  not  one  of  intentional 
deception  or  illegal  committal. 

In  some  forms  and  degrees  of  mental  disease,  no  more  per- 
plexing questions  come  before  the  expert  than  whether  to  send 
to  asylums,  when  to  send  to  asylums,  and  when  to  advise 
removals ;  and  here  there  is  room  for  very  wide  differences 
of  opinion.  The  only  thing  we  can  do  is  to  provide  as  many 
safeguards  as  possible,  the  greatest  of  which  is  in  the  high  char- 
acter of  our  superintendents.  These  men  should  have  large 
powers,  duly  guarded,  should  be  held  to  a  strict  accountability, 
and  should  be  trusted  by  the  officers  of  the  State,  in  order 
that  they  may  get  the  confidence  of  their  patients. 
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More  or  Better  Supervision  Needed. 
Without  maintaiuing  that,  with  all  the  supervision  now  got 
by  the  patients  in  our  Massachusetts  asylums,  there  is  need 
of  another  cominission  to  still  further  protect  their  rights  (a 
need  which  is  now  urgently  felt  in  some  of  our  States),  it  can 
hardly  be  doubted  that  great  benefit  would  arise  from  more  sys- 
tem and  better  methods  in  such  inspection.  The  advantages 
of  well-organized  supervision  cannot  be  better  stated  than  in  the 
experience  of  a  State  which  has  already  tried  the  experiment. 
By  a  law  passed  in  1876,  all  the  asylums  (of  all  kinds)  in  Kan- 
sas were  placed  under  one  board  of  trustees ;  and  in  their 
report  on  the  insane  asylum  at  Ossawatomie,  they  say, — 

"  It  gives  a  uniform  direction  to  their  management ;  ...  it 
enables  them  to  compare  the  advantages  and  disadvantages  of  the 
different  systems  of  management,  and  to  abolish  the  evil  and  in- 
graft the  good  features  thereof  into  each  to  their  benefit ;  it  occa- 
sions a  close  scrutiny  of  the  condition  and  requirements  of  each, 
.     .     .     and  it  has  resulted  in  a  large  reduction  of  the  expense,"  * 

One  of  the  most  distinguished  alienists  in  England  said, 
after  carefully  visiting  thirteen  of  our  asylums,  and  studying 
our  customs  pretty  thoroughly, — 

"Unless  I  am  much  mistaken,  the  superintendents  of  asyhims 
in  America  have  a  heavy  task  before  them,  which  will  indeed  require 
a  determined  effort  before  they  can  say  that  they  possess  the  confi- 
dence of  the  public  in  the  same  degree  to  which  of  late  years  it  has 
been  extended,  in  England,  to  the  management  of  our  county  asylums 
and  hospitals  for  the  insane.  With  us,  the  management  of  our  as3'- 
lums  is  open  and  patent.  Abuses  occur,  as  they  will  occur  every- 
where ;  but  they  are  remedied,  and,  if  need  be,  punished  in  the  most 
public  manner,  and  the  records  of  them  are  displayed  to  the  world."  j 

Uses  of  a  Gommissio7i. 
There  are  many  particulars,  indeed,  beyond  protection  of 
the  rights  of  the  insane,  in  which  a  properly  constituted  com- 
mission, if  wisely  selected,  might  be  of  use,  especially  in 
collecting  facts  and  diffusing  information  for  the  use  of  the 

*  The  asylum  now  building  at  Topeka  for  the  insane  will  cost  less  than  one-fourth 
as  much  per  patient  as  some  of  those  recently  built  in  other  States, 
t  The  Lancet.    London,  1876. 
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public ;  for  insanity  is,  as  Sir  James  Coxe  says,  a  disease  of 
ignorance ;  and  our  chief  reliance  in  arresting  its  progress 
must  be  in  an  increase  of  knowledge  among  those  who  may 
be  considered  liable  to  it.  The  public  has  the  right,  too,  of 
knowing  just  how  asylums  are  conducted;  and  the  fact  that 
the  affairs  of  all  of  them  were  to  be  open  to  inspection,  would 
tend  to  increase  popular  confidence  in  their  management. 

False  Position  of  American  Association. 
The  American  Association  of  Superintendents  have  opposed 
lunacy  commissions.  They  refer  to  the  humiliating  story  of 
our  Indian  commissions,  etc.,  and  think  that  such  a  body  as 
is  likely  to  be  appointed  at  Washington  would  be  of  negative 
use,  or  do  at  least  as  much  harm  as  good, — an  argument 
which,  unfortunately,  must  be  acknowledged  to  have  very 
great  weight.  They  assume,  too,  that  the  State  would  do 
unwisely  to  interfere  with  the  absolute  control,  which  they 
think  superintendents  of  insane  asylums  should  have  over 
those  committed  to  their  charge.     They  say  :  * — 

"  If  the  time  shall  ever  come  when  the  Legislature,  in  its  zeal  for 
the  public  good,  shall  establish  a  board  of  officers  to  supervise  the 
medical  practice  of  the  State,  with  power  to  enter  every  sick  man's 
chamber,  to  inquire  respecting  the  medicine  and  diet  prescribed,  and 
any  other  matter  connected  with  his  welfare,  and  report  the  results 
of  their  examination  to  the  constituted  authorities,  then  it  may  be 
proper  to  consider  the  propriety  of  extending  the  same  kind  of 
paternal  visitation  to  the  hospitals  for  the  insane." 

Whatever  opinion  we  may  have  as  to  the  necessity  of 
governmental  supervision,  there  can  never  be  any  analogy 
between  the  two  cases  until  our  laws  are  very  different  from 
those  now  in  force.  A  sick  man,  in  his  chamber,  is  sur- 
rounded by  his  dearest  friends  and  relatives,  who  sacrifice 
their  own  comfort  to  his  needs.  In  the  asylum,  his  wants  are 
administered  to  exclusively  by  those  who  are  paid  to  do  so ; 
he  cannot  select  his  physician,  he  cannot  change  his  nurse, 
he  cannot  order  his  food  or  discharge  his  cook,  and  often 
does  not  communicate  with  his  friends  for  many  weeks. 

It  is  difficult  to  conceive  that  such  a  position  could  be  taken, 
except  from  a  very  narrow  standpoint,  and  with  an  undue 

*  Kesolutions,  1874. 
52 
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sensitiveness  as  to  public  opinion.  It  would  not  be  likely, 
for  instance,  in  a  society  like  the  British  Medico-Psychological 
Association,  composed  of  medical  superintendents,  assistant 
physicians  in  asylums,  physicians  in  general  practice,  justices 
of  the  peace,  and  lawyers. 


Comjplaints  of  Discharged  Patients. 

The  complaints  of  discharged  patients  and  of  patients  in 
asylums,  if  investigated  by  a  fair  commission,  might  be  more 
satisfactorily  disposed  of  than  at  present,  and  would  often 
relieve  the  superintendents  of  undeserved  censure.  To  give 
full  and  not  undue  weight  to  such  complaints  would  require 
an  intimate  knowledge  of  mental  disease,  and  a  familiarity 
with  the  history  of  the  complainant  which  the  public  cannot 
get.  They  are  often  plausible,  frequently  trivial,  and  arouse 
the  sympathies  of  philanthropic  people  to  a  degree  not  al- 
ways proportionate  to  their  importance,  although  sometimes 
far  otherwise.  The  really  sensible  criticisms  which  one  gets 
on  our  asylums  come  chiefly  from  persons  who  have  recov- 
ered, and  who  avoid  rather  than  seek  notoriety. 

For  the  purpose  of  considering  the  bearing  of  this  ques- 
tion, discharged  patients  may  be  classified  as  follows  :  1st. 
Those  who  have  recovered,  and  whose  minds  were  clear 
enough,  during  a  considerable  part  at  least  of  their  illness,  to 
have  received  clear  impressions  of  what  was  going  on  about 
them,  and  who  have  remembered  with  tolerable  accuracy, — 
by  no  means  an  insignificant  number.  2d.  The  same  as  the 
above,  except  that  they  have  not  remembered.  3d.  Those 
who  have  recovered,  and  whose  minds  were  absolute  blanks 
during  the  time  of  their  severe  illness,  so  that  they  remember 
absolutely  nothing  of  that  time,  and  more  or  less  imperfectly  of 
their  period  of  convalescence.  4th.  Those  who  have  recovered, 
and  whose  impressions  during  a  large  part  of  their  residence 
in  the  asylum  were  more  or  less  tinged  by  their  own  delu- 
sions ;  of  whom  some  finally  recognize  the  delusional  char- 
acter of  their  previous  ideas,  and  others  never  do  so,  although 
in  other  respects  perfectly  well. 

There  are  four  other  classes  corresponding  to  these,  with 
the  single  difference  that  they  have  never  recovered. 
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It  would  be  very  unjust  and  untrue  to  say  that  there  are 
not  many  discharged  patients  from  insane  asylums  whose 
testimony  and  general  statements  are  fully  as  trustworthy  as 
those  of  other  people.  But  there  are  many  others  also, 
from  whose  minds  the  false  impressions  once  made  are  not 
removed,  and  it  is  often  a  matter  of  the  greatest  difficulty  for 
even  an  expert  to  decide  between  the  two. 

The  superintendents  of  the  asylums  might  easily  dispose  of 
many  loud  accusations  and  complaints  by  publishing  a  few 
pages  from  their  records,  and  showing  to  the  public  the  real 
facts  in  such  cases.  This,  however,  their  sense  of  honor 
forbids  their  doing,  for  their  patients'  secrets  are  held  by 
them  as  a  sacred  trust. 

The  impression  which  is  sometimes  given,  that  the  mere  fact 
of  a  discharged  patient's  making  complaints  or  criticisms  in 
regard  to  asylum  management  is  ipso  facto  evidence  of  incom- 
plete recovery,  and  that  those  entirely  well  always  speak 
favorably  of  everything  that  happened  to  them  during  their 
illness,  does  not  need  consideration  here. 

Best  Supervision. 
The  best  supervision  consists  in  frequent  visits  of  friends 
of  patients,  and  this  has  lately  been  done  to  a  great  extent, 
particularly  in  asylums  of  the  McLean  type,  although  begun 
and  extensively  adopted  nearly  twenty  years  ago  under  Dr. 
Walker  at  the  South  Boston  Asylum,  and  now  considered  by 
many  of  our  superintendents  as  one  of  the  most  important 
points  to  be  thought  of  in  locating  new  asylums.  Dr.  Clous- 
ton  of  Edinburgh  thus  speaks  of  this  important  matter  in 
his  report  for  1875  : — 

"  We  are  in  this  peculiar  and  almost  unique  position  in  Scotland, 
that  while  our  number  of  3'early  admissions  increases,  our  numbers 
left  at  the  end  of  the  year  have  diminished  for  the  past  three  j^ears. 
There  are  several  causes  for  this.  Our  recoveries  are  very  numer- 
ous, and  a  large  number  of  unrecovered  but  quiet  cases  are  removed, 
at  my  advice,  by  their  friends.  Our  proximity  to  town  and  the 
extraordinarily  ready  access  provided  by  the  tramways  are  circum- 
stances which  most  people,  and  among  them  many  high  authorities 
in  lunacy  matters,  would  consider  great  disadvantages.     Their  effect 
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is  to  bring  the  relatives  of  our  poorer  patients  out  to  the  asj'lum  to 
visit  them,  to  an  extent  quite  unknown  in  country  asylums.  In  this 
way,  an  interest  in  them  is  kept  up,  and  very  few  of  them  indeed  are 
forgotten  and  neglected  by  their  kith  and  kin.  This  is  an  influence 
which  often  saves  them  from  falling  into  incurable  insanity ;  it 
gives  many  of  them  unbounded  pleasure,  it  keeps  alive  home  feelings 
and  associations,  and  it  brings  a  direct  public  opinion  of  the  most 
unsleeping  and  critical  kind  to  bear  on  the  officers  and  attendants 
of  the  institution — all  matters  of  incalculable  importance  and  much 
difficulty  of  attainment. 

"  When  the  relatives  see  that  the  acute  symptoms  have  passed 
off,  they  are  often  disposed  to  take  them  out  for  a  day  or  two  to  see 
how  they  get  on.  If  this  succeeds  they  try  them  at  their  usual 
employments,  and,  if  they  do  well,  are  often  anxious  to  have  them 
home  altogether.  It  is  by  this  most  natural  of  all  means  that  any 
undue  accumulation  of  the  incurably  insane  has  been  avoided  for  the 
past  three  years,  and  the  problem  of  how  to  provide  for  such,  which 
is  so  urgent  in  many  parts  of  the  kingdom,  has  been  solved 
for  us  at  no  cost  to  the  rates  whatever.  I  find  from  the  report  of 
the  commissioners  in  lunacy  that  Edinburgh  is  the  onl}'^  county  in 
Scotland  the  majority  of  whose  population  is  urban,  where  the 
numbers  of  the  registered  insane,  whether  in  asylums  or  not,  have 
absolutely  diminished  for  the  last  three  years." 

Another  beneficial  result  of  this  frequent  visitation  is  noted 
in  higher  standards  of  excellence,  and  consequently  increased 
confidence  of  the  community.  In  commenting  on  the  fact 
that  1,026  patients  were  treated  in  the  year  passed  (1875), 
without  the  occurrence  of  a  single  suicide,  untoward  accident, 
or  case  of  epidemic  disease,  although  extensive  alterations  in 
the  asylum  vsrere  making,  the  report  continues  : — 

"In  addition  to  the  requisites  of  a  good  ofdinary  hospital,  in 
the  way  of  light  and  air,  ventilation  and  cheerfulness,  sanitary 
apparatus  and  baths,  and  convenience  of  administration,  we  require 
extended  and  varied  means  of  occupation  and  amusement,  day- 
rooms,  dining-rooms,  and  workshops  of  all  kinds,  extensive  gardens 
and  farms,  pleasure-grounds,  and  billiard-rooms,  etc.  The  extreme 
importance  of  the  curative  aspect  of  the  institution,  as  distinguished 
from  its  boarding-house  character,  is  amply  attested  by  the  enormous 
and  increasing  number  of  admissions  of  recent  cases." 

This  statement  may  well  be  considered  carefully,  where 
decreased  confidence  on  the  part  of  the  community  is  com- 
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plained  of  as  a  cause  of  fewer  admissions  of  acute  cases.* 
Can  we  not,  too,  in  some  such  way,  reduce  the  accumulation 
of  chronic  cases  in  our  public  institutions  and  diminish  that 
unfortunate  class  described  by  Maudsley  as  "  asylum-made 
lunatics  "  ? 

Good  Asylums,  as  a  Rule,  Better  than  Homes. 

The  first  patient  admitted  to  a  Massachusetts  insane  asylum 
was  a  person  brought  by  his  own  father,  who  thought  the 
young  man  to  be  possessed  of  a  devil,  and  whose  treatment 
consisted  in  whipping  him.  From  that  day  to  this,  although 
the  ideas  of  the  people  have  very  much  changed  and  more 
enlightened  views  prevail,  no  one  familiar  with  the  insane 
can,  I  think,  for  a  moment  doubt  that  they  often  are  treated 
with  more  uniform  consideration  and  kindness  in  our  best 
asylums  than  by  their  own  friends  in  their  own  homes.  Indi- 
vidual and  striking  illustrations  of  this  statement  are  con- 
stantly brought  under  the  observation  of  the  officers  of 
asylums. 

It  is  the  opinion  of  asylum  superintendents,  too,  almost 
universally  throughout  the  country,  that,  taking  all  things 
into  consideration,  treatment  in  an  asylum  gives  the  most 
chances  of  a  cure  f  in  the  majority  of  cases,  in  spite  of  the  fact 
that,  as  they  are  now  constructed,  the  good  of  the  individual 
must  be  occasionally  sacrificed  to  conform  to  requirements 
deemed  necessary  for  others,  but  not  needed  by  him. 

We  must  not  think,  however,  that  an  asylum,  as  now  exist- 
ing, is  the  only  thing  possible  or  the  best  thing  practicable  in 

*  The  fact  is  that  the  two  are  not  necessarily  at  all  connected.  If  the  community 
simply  learn  to  trust  asylums  more,  they  will  send  more  of  their  friends  to  them, 
until  they  are  full ;  if  they  learn,  also,  that  the  chief  object  of  the  asylum  is  curative, 
that  the  wards  are  not  crowded  to  excess  with  inmates  who  would  be  better  off  else- 
where, and  that  the  idea  in  treatment  is  to  keep  people  out  of  asylums,  as  far  as  is 
practicable,  they  will  act  accordingly. 

t  This  opinion  is,  of  course,  entitled  to  great  weight;  but  the  statistics  upon  which 
it  is  sometimes  based  do  not  prove  the  fact.  It  is  stated,  for  instance,  that  of  those 
who  enter  an  asylum  early,  from  seventy  to  ninety  per  cent,  are  cured,  and  in  a  short 
time ;  while  the  others  are  incurable  just  about  in  proportion  as  their  friends  delay 
sending  them  to  asylums.  If,  in  similar  way,  we  grouped  all  pulmonary  diseases 
together,  we  might  prove  that  a  large  proportion  of  cases  of  pleurisy  and  lung  fever 
get  well  because  the  symptoms  in  those  diseases  are  early  severe  enough  to  make 
hospital  treatment  or  rest  in  bed  necessary,  and  that  consumptives  never  get  well 
because  they  never  seek  hospital  treatment  until  progressive  weakness  compels  them 
to  do  so,  or  until  the  disease  is  far  advanced, — a  manifest  reductio  ad  absurdum. 
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all  cases.  Florence  Nightingale,  in  1876,  summed  up  her 
great  experience  in  these  words,  "  Hospitals  are  but  an  inter- 
mediate stage  of  civilization.  At  present,  hospitals  are  the 
only  place  where  the  sick  poor  can  be  nursed,  or,  indeed, 
often  the  sick  rich.  But  the  ultimate  object  is  to  nurse  all 
sick  at  home."  Sir  James  Simpson  devoted  the  ripest  years 
of  his  life  to  opposing  the  agglomeration  of  disease  of  all 
kinds.  Sir  James  Coxe,  after  forty  years'  active  work  in  the 
medical  profession,  and  nearly  twenty  years  on  the  lunacy 
commission  of  Scotland,  attaches  no  therapeutic  value  to 
insane  asylumns,  but  regards  them  simply  as  conveniences. 
Professor  Meynert  tells  the  physicians  from  all  parts  of  the 
world,  who  listen  to  his  lectures  in  Vienna,  that  something  is 
lost  in  all  cases  although  more  is  generally  gained,  in  sending 
an  insane  person  to  an  asylum.  Maudsley,  Blandford  and 
others  treat  even  some  of  the  most  violent  forms  of  mental 
disease  in  private  houses  in  those  rare  cases  when  the  circum- 
stances, surroundings  and  associations  of  their  patients  are 
such  that  they  can  command  anything  that  is  needed  for  their 
proper  treatment ;  and  cures  are  often  more  rapid  thus.  The 
cases  are  decidedly  the  smaller  number,  however,  where  home 
treatment  of  insanity  can  be  recommended,  and  the  points  in 
which  our  asylums  excel  are  growing  more  from  year  to  year. 

Project  of  a  Law. 

The  American  Association  of  Superintendents,  a  half-dozen 
years  ago,  prepared  a  project  of  a  law,  which  has  become  a 
statute  in  Pennsylvania,  giving  their  views  upon  this  general 
question.  So  far  as  they  go  they  are  admirable,  and  are 
given  here  entire  as  dealing  with  an  important  subject : — 

"  The  Association  of  Medical  Superintendents  of  American  Institutions 
for  the  Insane,  believing  tliat  certain  relations  of  the  insane  should  be  regu- 
lated by  statutory  enactments  calculated  to  secure  their  rights  and  also 
the  rights  of  those  intrusted  with  their  care,  or  connectfed  with  them  by 
ties  of  relation  or  friendship,  as  well  as  to  promote  the  ends  of  justice,  and 
enforce  the  claims  of  an  enlightened  humanity,  for  this  purpose  recommend 
that  the  following  legal  provisions  be  adopted  by  every  State  whose  existing 
laws  do  not  already  satisfactorily  provide  for  these  great  ends : — 

"1.  Insane  persons  maybe  placed  in  a  hospital  for  the  insane  by  their 
legal  guardians,  or  by  their  relatives  or  friends,  in  case  they  have  no  guar- 
dians ;  but  never  withoxit  the  certificate  of  one  or  more  reputable  physi- 
cians, after  a  personal  examination,  made  within  one  week  of  the  date 
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thereof;  and  this  certificate  to  be  duly  acknowledged  before  some  magis- 
trate or  judicial  officer,  who  shall  certify  to  the  genuineness  of  the  signa- 
ture, and  to  the  resj)ectability  of  the  signer. 

"  2.  Insane  persons  may  be  placed  in  a  hospital,  or  other  suitable  place  of 
detention,  by  order  of  a  magistrate,  who,  after  proper  inquisition,  shall  find 
that  such  persons  are  at  large,  and  dangerous  to  themselves  or  others,  or 
require  hospital  care  and  treatment,  while  the  fact  of  their  insanity  shall 
be  certified  by  one  or  more  reputable  physicians,  as  specified  in  the  pre- 
ceding section. 

"  3.  Insane  persons  may  be  placed  in  a  hospital,  by  order  of  any  high 
judicial  officer,  after  the  following  course  of  proceedings,  viz. :  On  state- 
ment in  writing,  of  any  respectable  person,  that  a  certain  person  is  insane, 
and  that  the  welfare  of  himself,  or  of  others,  requires  his  restraint,  it  shall 
be  the  duty  of  the  judge  to  appoint,  immediately,  a  commission  who  shall 
inquire  into  and  report  upon  the  facts  of  the  case.  If,  in  their  opinion, 
it  is  a  suitable  case  for  confinement,  the  judge  shall  issue  his  warrant  for 
such  disposition  of  the  insane  person  as  will  secure  the  objects  of  the 
measure. 

*•■  4.  The  commission  provided  for  in  the  last  section  shall  be  composed  of 
not  less  than  three,  nor  more  than  four  persons,  one  of  whom,  at  least,  shall 
be  a  physician,  and  another  a  lawyer.  In  their  inquisition  they  shall  hear 
such  evidence  as  may  be  off'ered  touching  the  merits  of  the  case,  as  well  as 
the  statements  of  the  party  complained  of,  or  of  his  counsel.  The  party 
shall  have  seasonable  notice  of  the  proceedings,  and  the  judge  is  author- 
ized to  have  him  placed  in  suitable  custody  while  the  inquisition  is  pending. 

"  5.  On  a  written  statement  being  addressed  by  some  respectable  person 
to  any  high  judicial  officer,  that  a  certain  person,  then  confined  in  a  hospi- 
tal for  the  insane,  is  not  insane,  and  is  thus  unjustly  deprived  of  his  liberty, 
the  judge,  at  his  discretion,  shall  appoint  a  commission  of  not  less  than 
three,  nor  more  than  four  iDcrsons,  one  of  whom,  at  least,  shall  be  a  physician, 
and  another  a  lawyer,  who  shall  hear  such  evidence  as  may  be  ofi"ered  touch- 
ing the  merits  of  the  case,  and,  without  summoning  the  party  to  meet  them, 
shall  have  a  j)ersonal  interview  with  him,  so  managed  as  to  prevent  him,  if 
possible,  from  suspecting  its  objects.  They  shall  report  their  proceedings  to 
the  judge,  and  if,  in  their  opinion,  the  party  is  not  insane,  the  judge  shall 
issue  an  order  for  his  discharge. 

"  6.  If  the  officers  of  any  hospital  shall  wish  for  a  judicial  examination 
of  a  person  in  their  charge,  such  examination  shall  be  had  in  the  manner 
provided  in  the  fifth  section. 

"  7.  The  commission  provided  for  in  the  fifth  section  shall  not  be  repeated, 
in  regard  to  the  same  party,  oftener  than  once  in  six  months ;  and  in  regard 
to  those  placed  in  a  hospital  under  the  third  section,  such  commission  shall 
not  be  appointed  within  the  first  six  months  of  their  residence  therein. 

"  8.  Persons  placed  in  a  hospital  under  the  first  section  of  this  act  may  be 
removed  therefrom  by  the  party  who  placed  them  in  it. 

"  9.  Persons  placed  in  a  hospital  under  the  second  section  of  this  act 
may  be  discharged  by  the  authorities  in  whom  the  government  of  the  hospi- 
tal is  vested. 

*'  10.  AU  persons,  whose  legal  status  is  that  of  paupers,  may  be  placed  in 
a  hospital  for  the  insane  by  the  hiunicipal  authorities  who  have  charge  of 
them,  and  may  be  removed  by  the  same  authority,  the  fact  of  insanity  be- 
ing established  as  in  the  first  section. 

"  11.     On  statement  in  writing  to  any  high  judicial  officer,  by  some  friend 
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of  the  party,  that  a  certain  party  placed  in  a  hospital  nnder  the  third  sec- 
tion is  losing  his  bodily  health,  and  that  consequently  his  welfare  would  be 
promoted  by  his  discharge,  or  that  his  mental  disease  has  so  far  changed  its 
character  as  to  render  his  further  confinement  unnecessary,  the  judge  shall 
make  suitable  inquisition  into  the  merits  of  the  case,  and  according  to  its 
result,  may,  or  may  not,  order  the  discharge  of  the  party. 

"  12.  Persons  placed  in  any  hospital  for  the  insane  may  be  removed  there- 
from by  parties  who  have  become  responsible  for  the  payment  of  their 
exipenses ;  provided  that  such  obligation  was  the  result  of  their  own  free 
act  and  accord,  and  not  of  the  operation  of  law,  and  that  its  terms  require 
the  removal  of  the  patient  in  order  to  avoid  further  responsibility. 

"  13.  Insane  persons  shall  not  be  made  responsible  for  criminal  acts  in  a 
criminal  suit,  unless  such  acts  shall  be  proved  not  to  have  been  the  result, 
directly  or  indirectly,  of  insanity. 

"  14.  Insane  persons  shall  not  be  tried  for  any  criminal  act  during  the 
existence  of  their  insanity  ;  and  for  settling  this  issue  one  of  the  judges  of 
the  court  by  which  the  party  is  to  be  tried  shall  appoint  a  commission,  con- 
sisting of  not  less  than  three,  nor  more  than  five  persons,  all  of  whom  shall 
be  physicians,  and  one,  at  least,  if  possible,  an  expert  in  insanity,  who  shall 
examine  the  accused,  hear  the  evidence  that  may  be  offered  touching  the 
case,  and  report  their  proceedings  to  the  judge,  with  their  opinions  respecting 
his  mental  condition.  If  it  be  their  opinion  that  he  is  not  insane,  he  shall  be 
brought  to  trial;  but  if  they  consider  him  insane,  or  are  in  doubt  respecting 
his  mental  condition,  the  judge  shall  order  him  to  be  placed  in  some  hospital 
for  the  insane,  or  some  other  place  favorable  for  a  scientific  observation  of 
his  mental  condition.  The  person  to  whose  custody  he  may  be  committed 
shall  report  to  the  judge  respecting  his  mental  condition,  previous  to  the 
next  term  of  court,  and  if  such  report  is  not  satisfactory,  the  judge  shall 
appoint  a  commission  of  inquiry,  in  the  manner  just  mentioned,  whose 
opinion  shall  be  followed  by  the  same  proceedings  as  in  the  first  instance. 

"  15.  Whenever  any  person  is  acquitted  in  a  criminal  suit,  on  the  ground 
of  insanity,  the  jury  shall  declare  this  fact  in  their  verdict;  and  the  court 
shall  order  the  prisoner  to  be  committed  to  some  place  of  confinement  for 
safe-keeping  or  treatment,  there  to  be  retained  until  he  may  be  discharged 
in  the  manner  provided  in  the  next  section. 

"  16.  If  any  judge  of  the  highest  court  having  original  jurisdiction  shall 
be  satisfied  by  the  evidence  jjresented  to  him  that  the  prisoner  has  recov- 
ered, and  that  the  paroxysm  of  insanity  in  which  the  criminal  act  was  com- 
mitted was  the  first  and  only  one  he  had  ever  experienced,  he  may  order 
his  unconditional  discharge  ;  if,  however,  it  shall  appear  that  such  paroxysm 
of  insanity  was  preceded  by  at  least  one  other,  then  the  court  may,  in  its 
discretion,  appoint  a  guardian  of  his  person,  and  to  him  commit  the  care  of 
the  prisoner,  said  guardian  giving  bonds  for  any  damage  his  ward  may  com- 
mit :  jprovkled,  always,  that  in  case  of  homicide,  or  attempted  homicide,  the 
prisoner  shall  not  be  discharged  unless  by  the  unanimous  consent  of  the 
superintendent  and  the  managers  of  the  hospital,  and  the  court  before  which 
he  was  tried. 

"  17.  If  it  shall  be  made  to  appear  to  any  judge  of  the  supreme  judicial 
court,  or  other  high  judicial  oificer,  that  a  certain  insane  person  is  mani- 
festly sufi'eriiig  from  the  want  of  proper  care  or  treatment,  he  shall  order 
such  person  to  be  jtlaced  in  some  hospital  for  the  insane  at  the  expense  of 
those  who  are  legally  bound  to  maintain  him. 

"  18.    Application  for  the  guardianship  of  an  insane  person  shall  be  made 
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to  the  judge  of  probate,  or  judge  having  similar  jurisdiction,  who,  after 
a  hearing  of  the  parties,  shall  grant  the  measure,  if  satisfied  that  the  per- 
son is  insane  and  incapable  of  managing  his  affairs  discreetly.  Seasonable 
notice  shall  be  given,  to  the  person  who  is  the  object  of  the  measure,  if  at 
large,  and  if  under  restraint,  to  those  having  charge  of  him ;  but  his  pres- 
ence in  court,  as  well  as  the  reading  of  the  notice  to  him,  may  be  dispensed 
with  if  the  court  is  satisfied  that  such  reading  or  personal  attendance  would 
probably  be  detrimental  to  his  mental  or  bodily  health.  The  removal  of 
the  guardianshixj  shall  be  subjected  to  the  same  mode  of  procedure  as  its 
appointment. 

"  19.  Insane  persons  shall  be  made  responsible,  in  a  civil  suit,  for  any 
injury  they  may  commit  upon  the  person  or  property  of  others;  reference 
being  had  in  regard  to  the  amount  of  damages  to  the  pecuniary  means  of  both 
parties,  to  the  provocation  sustained  by  the  defendant,  and  any  other  cir- 
cumstance which,  in  a  criminal  suit,  would  furnish  ground  for  mitigation 
of  punishment. 

"  20.  The  contracts  of  the  insane  shall  not  be  valid,  unless  it  can  be 
shown  either  that  such  acts  were  for  articles  of  necessity  or  comfort,  suit- 
able to  the  means  and  condition  of  the  party,  or  that  the  other  party  had 
no  reason  to  suspect  the  existence  of  any  mental  impairment,  and  that  the 
transaction  exhibited  no  marks  of  unfair  advantage. 

"  21.  A  will  may  be  invalidated  on  the  ground  of  the  testator's  insanity, 
provided  it  be  proved  that  he  was  incapable  of  understanding  the  nature 
and  consequence  of  the  transaction,  or  of  appreciating  the  relative  values 
of  property,  or  of  remembering  and  calling  to  mind  all  the  heirs-at-law,  or 
of  resisting  all  attempts  to  substitute  the  will  of  others  for  his  own.  A  will 
may  also  be  invalidated  on  the  ground  of  the  testator's  insanity,  provided 
it  be  proved  that  he  entertained  delusions  respecting  any  heirs-at-law  calcu- 
lated to  produce  unfriendly  feelings  towards  them." 

Dr.  BucknilVs  Letter. 
There  is  another  point  in  regard  to  the  supervision  of  the 
insane,  which  has  not  been  considered  by  the  writer,  but 
which  may  become  of  importance,  as  our  communities  grow 
in  wealth,  if  indeed  it  is  not  such  already.  It  is  a  matter 
which  the  customs  of  England  made  necessary  in  very  early 
days  ;  and,  although  we  should  not  be  likely  to  adopt  precisely 
the  same  method  to  accomplish  such  an  end,  it  has  seemed 
best  to  give  an  account  of  what  has  been  done  there  in  the 
following  interesting  and  important  letter  from  Dr.  Bucknill, 
for  many  years  Lord  Chancellor's  Visitor,  and  still  earlier  a 
superintendent  of  large  experience: — 

"39  WiMPOLE  Street,  W.  London,  > 
"  November  28,  1876.      \ 

"  My  Dear  Sir  : — You  have  set  me  by  no  means  an  easy  task,  but 
I  will  endeavor  to  give  you  at  least  a  sketch  of  the  function  of  the 
Lord  Chancellor's  Visitors  of  Lunatics. 
53 
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"  It  seems  quite  correct  to  say  that  the  charge  and  control  of 
the  Lord  Chancellor  over  lunatics  is  derived  from  feudal  custom, 
under  which  the  Crown  assumed,  as  part  of  its  prerogative,  the  care 
and  custody  of  those  who  from  want  of  understanding  were  incapable 
of  taking  care  of  themselves.  This  royal  prerogative  existed  before 
the  statute  of  17  Edward  II.,  called  Prerogativa  Regis,  which  is 
.declaratory  onl3\  [See  Elmer's  Practice  in  Lunacy.]  And  although 
Elmer  thinks  that  the  sovereign  acted  in  this  matter  a.s  parens  patriae, 
it  seems  more  probable  that  this  power  was  assumed  as  the  head  or 
chief  of  the  military  force.  A  lunatic  vassal  not  being  able  to  render 
that  service  upon  which  the  tenure  of  his  land  depended,  in  conse- 
quence of  his  being  non  compos  mentis,  the  sovereign  assumed,  for 
the  time  being,  the  direct  control  of  his  property,  most  property  in 
those  ages  being  in  the  form  of  landed  possessions. 

"  I  do  not  think  that  I  need  trouble  you  with  any  account  of  the 
manner  in  which  the  Crown  deputes  its  authority  over  lunatics,  under 
the  sign  manual,  to  the  Lord  Chancellor,  assisted  in  later  years  by 
the  Lords  Justices  of  Appeal,  nor  with  the  somewhat  nice  and 
difficult  question  of  the  point  where  matters  in  lunacj^  cease  to  be 
under  the  royal  prerogative  and  come  under  the  ordinary  jurisdiction 
of  the  Court  of  Chancerj\ 

"  The  control  and  custody  of  lunatics  by  the  Lord  Chancellor 
under  the  sign  manual,  is  now  regulated  by  several  Acts  of  Parlia- 
ment, called  the  Lunacy  Regulation  Acts.  The  earliest  of  these  is 
dated  July  24,  1833  ;  the  second,  August  15,  1853  ;  and  the  third 
and  last,  August  7,  1862. 

"  The  most  important  officials  whose  powers  are  created  and 
defined  under  these  Acts  are  the  masters  in  lunac}',  whose  duty  it  is 
to  preside,  as  judges  under  the  groat  seal,  at  all  inquiries  as  to  the 
soundness  or  unsoundness  of  mind  of  any  person  alleged  to  be  of 
unsound  mind  and  incapable  of  taking  care  of  himself  and  his  affairs. 
This  inquiry  is  called  an  inquisition,  and  takes  place  in  consequence 
of  an  order  to  that  effect  of  the  Lord  Chancellor,  which  order  is  the 
result  of  a  petition  from  some  person  or  persons  interested,  or  of 
information  given  to  the  Lord  Chancellor,  that  a  certain  person,  be- 
ing of  unsound  mind,  has  property  which  is  not  properly  protected. 
"  In  the  initial  stage,  all  these  proceedings  have  reference  to  the 
care  of  the  property,  rather  than  to  that  of  the  person  of  the  lunatic. 
After  the  person  has  been  found  lunatic  by  inquisition,  the  master 
has  to  ascertain  what  property  he  possesses,  and  who  are  interested 
in  it  as  the  heir-at-law  and  the  next  of  kin.  They  have  to  devise  a 
scheme  for  the  proper  care  and  expenditure  of  the  propertj-,  and  for 
the  proper  care  and  treatment  of  the  lunatic,  and  for  this  purpose 
they  nominate  two  very  important  officials  in  each  case,  who  are 
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respectively  called  the  Committee  of  the  Person  and  the  Committee 
of  the  Estate.  As  a  general  rule,  the  Committee  of  the  Person  is 
the  next  of  kin  or  some  one  who  has  an  interest  in  the  continuance 
of  the  life  of  the  lunatic,  while  the  Committee  of  the  Estate  is  the 
heir-at-law,  who  naturally  has  a  strong  interest  in  the  protection  of 
the  property,  and,  as  may  be  expected,  these  interests  very  frequently 
conflict. 

"  The  Committee  of  the  Estate  receives  the  proceeds  of  the  prop- 
erty, hands  over  to  the  Committee  of  the  Person  so  much  of  it  as  he 
may  be  ordered  to  do  by  the  court,  for  the  maintenance  of  the  lunatic, 
and  accounts  for  the  whole  to  the  Master  in  Lunacy. 

"  The  Committee  of  the  Person  has  the  charge  and  care  of  the 
lunatic  and  of  his  treatment.  He  ought  to  expend  upon  his  care, 
treatment,  comfort  and  pleasure  the  whole  of  the  moneys  he  receives 
for  that  purpose.  He  enjoys  a  very  wide  liberty  and  choice  as  to 
the  manner  in  which  he  discharges  the  duties  he  has  undertaken, 
and  he  is  exempted,  in  many  important  respects,  from  the  operation 
of  the  lunac}'  laws  as  thej'  apply  to  persons  who  are  of  unsound  mind, 
but  have  not  been  so  found  by  inquisition  ;  for  instance,  he  has  the 
power  of  placing  the  lunatic  in  any  asylum  without  medical  certifi- 
cates. It  is  the  main  function  of  the  Lord  Chancellor's  Visitors  to 
ascertain  the  manner  in  which  the  Committee  of  the  Person  dis- 
charges his  duties  and  to  report  them  to  the  Lord  Chancellor. 

"  The  appointment  and  powers  of  the  Visitors  were  first  enacted 
in  1833,  3  and  4  Guilielmi  IV.,  under  which,  section  second, 
two  ph3sicians  and  one  barrister  were  appointed  for  the  purpose  of 
'  superintending,  inspecting  and  reporting  upon  the  care  and  treat- 
ment of  all  persons  found  idiot,  lunatic,  or  of  unsound  mind  by 
inquisition.' 

"  The  visits  under  this  statute  were  only  once  a  year,  and  the 
superintendence,  therefore,  could  not  be  very  stringent. 

"Twenty  years  afterwards  another  statute,  16  and  17  Vic,  cap. 
70,  further  defined  the  duties  of  the  Visitors,  and  constituted  them 
into  '  a  board  for  their  mutual  guidance  and  direction  in  matters 
connected  with  the  visitors  of  lunatics,'  and  at  the  same  time 
subjecting  them  as  to  the  times,  rotation  and  manner  of  their  visita- 
tions to  the  general  orders  of  the  Lord  Chancellor,  which  general 
orders,  often  having  been  laid  before  Parliament  and  not  having 
been  objected  to  by  Parliament,  then  acquired  the  force  and 
validity  of  law. 

"Such  general  orders  were  made  and  issued  on  the  12th  of 
January,  1855,  by  Lord  Cranworth,  the  then  Lord  Chancellor,  with 
the  advice  and  assistance  of  Lords  Justices  Knight,  Bruce  and 
Turner ;   and  notwithstanding  the  important   alterations   made   in 
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lunacy  regulations  by  the  statute  of  1862,  these  general  orders  of 
1855  still  form  a  main  part  of  the  law  under  which  the  visitors  must 
act. 

"  The  second  and  third  of  these  general  orders  are  the  most  im- 
portant, and  are  as  follows  : — 

"  '  2.  That  the  medical  visitors  of  lunatics  do  on  each  occasion  of  visit- 
ing any  lunatic,  inquire  and  examine  whether  such  lunatic  is  maintained 
in  a  suitable  and  proper  manner,  having  regard  to  the  then  existing 
amount  of  the  allowance  ordered  to  be  paid,  and  the  then  existing  scheme 
approved  of  for  the  maintenance  of  such  lunatic ;  and  also,  whether  hav- 
ing regard  to  the  then  fortune  and  income  of  such  lunatic  it  appears 
expedient  that  any,  and  what,  addition  should  be  made  to  his  comforts, 
or  any,  and  what,  alterations  should  be  made  in  the  scheme  for  or  manner 
of  his  maintenance. 

"  '  8.  That  if  the  said  visitors  shall,  on  such  inquiry  and  examination,  con- 
sider that  the  lunatic  is  not  maintained  in  such  suitable  and  proper  manner 
as  is  aforesaid ;  or  that  the  allowance  provided  for  his  maintenance  is  not 
duly  applied ;  or  that  any  pi'ovision  in  the  scheme  fgr  his  maintenance, 
either  for  his  personal  comfort  or  enjoyment,  or  otherwise,  is  not  duly 
observed ;  or  that  any  addition  to  the  comforts,  or  any  alteration  in  the 
manner  of  the  maintenance  of  the  lunatic  should  be  made,  to  which  his 
then  fortune  or  income  is  capable  of  providing,  they  shall  forthwith  make 
a  special  report,  stating  such  their  opinion,  and  the  grounds  thereof  to 
the  Board  of  Visitors.' 

"  The  fourth  order  directs  that  the  Board  of  Visitors  shall  consider 
the  report  made  to  them  hy  the  individual  visitor,  and,  if  they  think 
fit,  refer  it  to  the  masters,  '  or  take  such  other  steps  therein  as  may 
appear  to  them  to  be  expedient.'  \ 

"  The  fifth  order  directs  that  the  masters  may  investigate  any  such 
report,  and  make  such  report  to  the  Lord  Chancellor  as  they  '  may 
deem  proper.' 

"In  1862,  a  new  Act  of  Parliament  was  passed,  under  the  old 
title  of  Lunacy  Regulations,  25  and  26  Vic,  cap.  86,  by  which  the 
visitations  to  Chancery  lunatics  living  in  private  houses  were 
increased  from  once  to  four  times  a  j'ear,  the  duties  of  the  visitors 
being  left  otherwise  very  much  as  they  were  fixed  by  the  earlier 
statutes  and  defined  by  the  general  orders  which  I  have  quoted. 

"  These  duties,  as  fixed  by  the  statutes,  bj^  the  general  orders, 
and  by  the  direction  of  the  Board,  may  briefiy  be  defined  as  follows : 
England  and  Wales  are  divided  into  three  districts,  each  of  which  is 
taken  by  each  visitor  in  rotation  ;  that  is  to  say,  for  two  consecutive 
visits  to  patients  living  in  private  houses. 

"  Each  patient  living  in  a  private  house  is  visited  once  in  each 
quarter  of  a  3'ear,  each  patient  living  in  an  asylum  is  visited  once  a 
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year.  This  distinction  is  made  by  the  statute  of  1862,  no  doubt, 
on  the  ground  that  all  lunatics  residing  in  asylums  are  also  visited 
by  the  commissioners  in  lunacy  and  in  the  provinces  by  justices  of 
the  peace,  acting,  either  as  visitors  of  licensed  houses  or  as  visiting 
justices  of  county  as3"lums,  whereas  lunatics  residing  in  private 
houses  are  visited  only  by  the  Lord  Chancellor's  visitors. 

"  The  visitors  have  to  inquire  and  report  upon  these  several 
heads:  1.  The  state  of  mind  of  the  lunatic.  2.  His  bodily  condi- 
tion. 3.  His  care  and  treatment,  having  regard  to  the  due  provision 
of  comforts  ordered  for  him  by  the  court  and  to  the  amount  of  his 
income. 

*'  If  everj'thing  is  satisfactory  on  these  heads,  they  have  to  report 
thereon  to  the  Lord  Chancellor  direct ;  but  if  on  the  contrary,  they 
have  to  make  what  is  called  a  special  report,  which  is  made,  in  the 
first  instance,  to  their  board,  by  whom  it  is  dealt  with  either  ;  (1)  by 
calling  the  committee  before  them,  to  whom  the  fault  found  is  com- 
municated, and  by  whom,  in  many  instances,  amendment  is  promised 
and  carried  out ;  (2)  by  referring  the  report  to  the  masters,  who 
have  large  powers  of  control  over  the  committees,  deputed  to  them 
by  the  Lord  Chancellor ;  (3)  by  reporting  directly  to  the  Lord 
Chancellor  himself. 

"  In  the  great  majority  of  cases  the  special  reports  of  the  visitors 
have  reference  to  some  neglect  of  duty  on  the  part  of  the  Committee 
of  the  Person  by  which  the  lunatic  suffers ;  and,  in  the  event  of  the 
committee  proving  refractory  to  the  reasonable  demands  of  the 
visitors,  the  Lord  Chancellor  may,  as  a  dernier  ressort,  dismiss  him 
from  his  office.  In  a  smaller  number  of  cases  the  special  report  has 
reference  to  an  inadequate  allowance  made  from  the  estate  for  the 
maintenance  of  the  lunatic,  and  in  another  class  of  cases  the  special 
reports  have  reference  to  the  recovery  of  the  lunatic,  in  which  case 
the  former  lunatic  has  to  present  a  petition  to  the  court  that  his 
inquisition  may  be  superseded.  Such  is  the  system  which  j^ou  ask 
me  to  explain, — not  a  very  simple  one  I  fear  you  will  think, — but 
upon  its  merits  or  demerits  I  do  not  feel  that  I  am  in  a  position 
to  offer  an  opinion. 

"  I  am,  my  dear  Doctor  Folsom, 

,        "  Yours  ver}^  sincerely, 

"John  Charles  Bucknill." 

Certain  Asylum  Needs. 
Education  in  Hygiene. 
It  is  a  common  opinion  that  purely  mental  exertion  is  the 
most  common   predisposing   cause   of  disease  of  the  mind, 
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especially  when  joined  with  any  of  the  three  **  causes  "  most 
frequently  assigned  in  the  reports  of  our  insane  asylums ; 
namely,  heredity,  intemperance,  and  ill-health.  The  first 
authorities,  however,  consider  that  such  is  not  entirely  the 
case;  that  emotional  excitement,  disappointed  hopes,  or  some 
form  of  egoism  are  more  frequently  at  fault,  and  that  the  best 
preventive  of  mental  disease,  even  in  those  predisposed  to  it, 
is  education,  or  wisely  directed  intellectual  activity,  leading  to 
a  knowledge  of  the  proper  ways  of  living. 

Although  essentially  a  disease  of  high  civilization,  and  not 
prevalent  largely  where  there  is  little  competition  for  the 
prizes  of  life,  or  where  the  struggle  for  existence  involves  the 
exercise  of  muscles  rather  than  of  brains,  insanity  prevails 
most,  other  things  being  equal,  where  thought  stagnates. 
Even  Pinel  speaks  of  its  rarity  among  those  professions 
giving  exercise  to  the  intellectual  and  not  the  emotional 
faculties. 

"The  more  joints,  the  more  rheumatism,"  was  the  apt 
criticism  on  one  of  those  marvels  of  workmanship  that  lately 
came  from  the  hands  of  one  of  our  microscope  makers.  In 
like  manner,  as  our  civilization  becomes  more  complex,  as  our 
capacities  for  enjoyment  intensify,  so  is  the  keenness  of  our 
sufiering  sharpened,  so  do  the  requisites  for  moral,  mental 
and  physical  health  become  more  numerous ;  and,  unless  a 
sound  education  gives  us  a  correspondingly  greater  knowl- 
edge of  that  wonderful  mechanism,  the  human  body,  disease 
of  all  kinds  must  increase. 

If,  therefore,  the  mere  healthy  development  of  the  brain  in 
itself  conduces  to  preserve  its  health,  how  doubly  important 
that  education  becomes  when  it  is  made  to  teach  general  laws 
of  nature,  and  the  special  course  to  be  taken  in  each  individ- 
ual case  to  preserve  bodily  and  mental  health.  But  what  is 
done  in  our  high  schools,  our  colleges,  our  medical  schools, 
or  even  in  our  asylums,  to  accomplish  such  a  desirable  result? 
We  must  answer,  almost  absolutely  nothing. 

Even  in  our  asylums,  where  the  medical  staff  are  busied 
with  a  multiplicity  of  routine  duties,  and  have  time  for  little 
else,  the  convalescents  and  sufferers  from  chronic  illness  not 
only  do  not  get  that  information  which  many  of  them  would 
gladly  receive,  and  which  would  help  them  to  maintain  their 
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health  to  a  suflScieut  degree  to  remain  at  home  when  dis- 
charged, but  they  are  not  even  taught  the  evils  of  persisting 
in  a  diet  which  surely  adds  to  their  chances  of  a  relapse,  or 
in  habits  as  regards  exercise,  clothing,  ventilation,  etc.,  which 
certainly  do  not  promote  health.  As  a  natural  consequence, 
it  often  follows  that  they  go  home,  refuse  advice,  continue  in 
their  erroneous  methods  of  living,  follow  a  course  whose  log- 
ical result  is  a  relapse  or  recurrent  attack  and  return  to  the 
asylum  with  diminished  chances  of  a  permanent  cure. 

Of  course,  it  is  not  meant  to  say  that  there  are  not  many 
who  will  neglect  all  advice,  others  who  are  mentally  incapable 
of  sufficient  persistent  effort  to  follow  wise  counsel,  and  a 
certain  number  whose  predisposition  to  disease  is  so  great  as 
to  render  them  unable  to  bear  the  trials  common  to  the  lives 
of  most  people  without  breaking  down  ;  but  experience  justi- 
fies the  statement  that  even  with  those  who  have  had  one 
attack  of  mental  disease,  a  second  may,  in  some  cases,  be 
warded  off  by  wise  methods  of  living. 

Better  Hospitals  and  Trained  Nurses. 
We  recognize  the  fact  that  insanity  is  a  disease  of  a  purely 
material  organ,  and  yet  we  go  on  building  our  hospitals  for 
treating  it  essentially  on  the  same  plan  as  when  they  were 
simply  regarded  as  prisons  for  confining  persons  dangerous 
to  society ;  we  do  not  provide  a  single  ward*  for  the  care  ot 
those  who  need  to  be  removed  from  the  boisterous  noise, 
occupation,  and  amusement,  which  are  the  only  salvation  for 
others  to  prevent  their  relapsing  into  incurable  insanity  ;  and 
more  important  still,  although  we  have  many  excellent  attend- 
ants, of  whose  faithfulness  and  intelligent  devotion  to  their 
work  it  is  impossible  to  speali  without  some  degree  of  enthu- 
siasm, we  lack  some  system  of  training  them  for  their  work.f 

*  This  is  considered  of  great  importance  elsewliere.  Wc  find  the  following  criti- 
cism by  the  Commission  in  Lunacy  on  an  English  asylum  in  1875 :  "  In  connection 
with  matters  relating  to  the  treatment  of  the  sick,  we  desire  again  to  draw  attention 
to  the  want  of  a  ward  set  aside  as  a  hospital,  and  furnished  with  proper  furniture  and 
appliances  for  the  patients  laboring  under  bodily  disease." 

t  In  many  establishments  in  France,  as  early  as  1837,  the  attendants  were  required 
to  have  undergone  a  system  of  training  previous  to  their  appointment;  and  attend- 
ants were  trained  for  other  asylums  at  the  retreat  in  York,  forty  years  ago.  In 
Scotland,  the  commissioners  keep  records  of  all  attendants  who  have  been  discharged 
from  any  asylum  for  any  gross  fault,  so  that  they  cannot  be  employed  again  else- 
where, in  ignorance  of  that  fact. 
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In  many  of  our  asylums,  we  have  not  a  single  educated  nurse* 
who  knows  how  to  care  for  any  severe  illness  confining 
patients  to  their  beds. 

This  difficulty  of  getting  trained  nurses  and  attendants  is 
one  of  serious  moment.  A  dozen  years  ago  it  was  nearly 
impossible,  and  the  systematic  and  thorough  education  of  them 
for  their  work  began  only  since  the  Crimean  war.  Dr.  Bell's 
"  Directions  for  Attendants "  is  the  earliest  treatise  which 
I  have  been  able  to  find  devoted  to  this  important  subject. 
Dr.  Woodward  published  a  similar  one  for  the  Worcester 
Asylum  in  the  same  year  (1839)  several  years  before  Con- 
olly's  "Teachings  for  Attendants  on  Lunatics,"  and  a  dozen 
years  before  Dr.  Kirkbride's  and  Dr.  Cur  wen's.  Florence 
Nififhtingale's  "  Notes  on  Nursing  "  came  much  later.  It  is 
not  likely  that  these  books  have  been  heard  of  by  many  of 
our  attendants,  and  it  is  possible  to  count  on  the  fingers  of  one 
hand  the  places  where  this  matter  is  arranged  on  a  generally 
satisfactory  basis. 

In  two  of  the  large  hospitals  of  England  (the  London  and 
St.  Bartholomew's)  the  nurses  have  only  lately  been  relieved 
of  the  scrubbing.  In  our  asylums  we  expect  one  person  to 
be  nurse,  attendant,  night-watch,  companion  to  the  patient, 
and  wash  the  windows  and  scrub  the  back-stairs,  all  for  a  less 
sum  than  we  pay  to  a  second-rate  cook. 

Dr.  Maudsley  and  Dr.  J.  Crichton  Browne  have  lately  set 
on  foot  a  plan  for  female  nurses  in  male  wards  in  insane 
asylums,  and  it  is  said  "  the  presence  of  women  nurses  in  the 
male  wards  is  found  to  be  much  more  effective  in  restraining 
outbursts  of  violence,  abusive  language  and  offensive  habits 
than  the  presence  of  male  nurses." 

At  the  Mt.  Hope  Asylum,  near  Baltimore,  the  patients, 
nearly  three  hundred  in  number,  are  managed  entirely  by  the 
sisters  of  charity.  Physicians  make  regular  morning  visits, 
but  none  are  resident.  In  each  male  ward  there  is  one  male 
attendant,  subordinate  to  the  two  sisters  in  charge  of  that 
ward.  The  sisters  say,  themselves,  that  they  have  no  serious 
trouble  even  with  the  most  violent  patients,  and  that,  indeed, 
excitement  in  the  men  is  even  more  readily  quieted  by  them 
than  by  the  male  attendant.     When  visited,  without  warning, 

*  In  many  European  hospitals  there  arc  both  nurses  and  attendants. 
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by  the  writer  a  few  months  ago,  the  wards  were  in  excellent 
order,  quiet,  and  without  that  untidiness  which  is  usually 
found  where  men  have  sole  charge. 

There  are  some  admirable  features  about  the  asylum,  which 
are  certainly  not  common  in  this  country.  Some  of  the 
rooms  of  the  convalescents  and  quiet  chronic  cases  have  win- 
dows without  guards,  as  is  the  case  in  the  passage-ways,  in 
the  pleasant  chapel,  entries,  and  in  the  cheerful  entertainment 
hall,  where  patients  likely  to  harm  themselves  or  others  never 
go  without  having  attendants  close  at  hand,  if  at  all ;  a 
prison-like  appearance  is  thereby  avoided,  wherever  it  seems 
easy  to  do  so.  The  sisters  devote  themselves  so  closely  to 
their  charge,  that  they  consider  high  fences  and  "airing- 
courts  "  also  unnecessar3^  We  might  well  learn  an  important 
lesson  from  their  work,  which  has  been  going  on  quietly  for 
nearly  half  a  century,  since  it  was  begun  under  the  wise  and 
thoughtful  direction  of  the  late  Dr.  Steuart.* 

In  providing  for  the  chronic,  incurable  insane,  separating 
them  from  society,  which  is  strong,  and  from  the  actually  ill, 
who  are  weak,  the  Willard  Asylum  has  proved  a  success  ;  but 
nothing  satisfactory  has  yet  been  done  by  us  for  those  of 
the  curable  who  are  depressed  by  their  ordinary  surroundings 
in  our  asylums,  as  at  present  managed.  Classificatiou  does 
not  accomplish  the  desired  result,  where  one  roof  covers  such 
a  diversity  of  disease  and  of  mental  condition  ;  but  it  would 
be  a  great  error  and  injustice  to  make  curability  alone  the 
basis  of  division  ;  for  many  of  the  chronic  insane  maintain 
their"  intelligence  and  self-respect,  often  help  and  cheer  the 
curable,  and  would  suffer  if  placed  with  dements.  Those  who 
are  so  far  demented  as  to  have  lost  their  human  identity 
should  manifestly  be  kept  away  from  the  rest,  just  as  much 
as  from  children  or  any  others  likely  to  be  unfavorably  influ- 
enced by  association  with  them.  With  the  comparatively 
small  number  whose  condition  is  for  a  while  a  matter  of  some 
question,  it  would  not  be  difficult  to  give  them  the  benefit  of 
the  doubt. 

*  See  page  343.  The  Mount  Hope  Hospital  was  built  by  the  sisterhood  who 
were  originally  in  charge  of  the  Maryland  Hospital  under  Dr.  Steuart. 

51 
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Medical  Education. 

The  matter  of  medical  edu-cation  is  with  us,  at  the  present 
time,  a  most  pressing  one.  Its  importance  has  long  been 
recognized.  Governor  Adair  in  his  message  to  the  General 
Assembly  of  Kentucky,  in  1821,  urged  as  one  reason  for  the 
establishment  of  a  state  insane  asylum,  that  it  "would  prove 
highly  beneficial  to  the  medical  school,  which  would,  in  time, 
repay  the  obligation  by  useful  discoveries  in  the  treatment  of 
mental  maladies  " ;  a  prophecy  which  it  is  needless  to  say  has 
not  been  fulfilled. 

Thirty  years  later.  Dr.  Pliny  Earle,  after  his  return  from 
Europe,  urged  strongly  the  necessity  of  establishing  pro- 
fessorships of  mental  disease,  and  finally  that  has  been  done 
in  a  few  of  our  leading  medical  schools  ;  although,  in  one  of 
the  best,  the  lectures  were  first  delivered  in  private  parlors, 
as  the  faculty  did  not  deem  them  of  suflScient  importance  to 
be  given  at  the  college. 

In  none  of  our  medical  schools,  however,  except  in  New 
York,  is  disease  of  the  mind  taught  clinically  by  observation, 
although  there  is  not  one  of  importance  in  Europe  where  it  is 
not  so  taught.  As  has  been  well  said  by  Dr.  Gray  of  Utica, 
"the  evils  of  this  lack  of  attention  to  the  pathology  of  insan- 
ity, and  want  of  knowledge  of  the  true  character  of  the 
disease,  are  much  greater  than  the  public  are  aware  of.  If 
the"  result  was  only  an  indifference  to  the  whole  subject  by 
medical  men,  it  would  be  bad  enough,  but  it  is  far  worse.  It 
is  the  application  of  a  false  theory,  which  not  only  deprives 
the  sufierer  of  proper  treatment,  which  he  has  the  right  to 
claim,  but  subjects  him  to  wrong  and  injurious  treatment, 
and  especially  to  neglect  of  remedies  in  the  beginning  when 
the  disease  is  in  its  curable  stage." 

Formal  lectures  on  such  a  subject  are  of  just  as  much  prac- 
tical use  as  in  any  other  disease,  and  of  no  more.  Without  the 
hospitals  of  Paris,  Vienna  and  Berlin,  and  the  instruction  at 
the  bedside  and  in  the  dispensary  all  over  the  civilized 
world,  Louis,  Laennec,  Oppolzer,  Skoda  and  Traube  might 
almost  as  well  not  have  lived ;  their  brilliant  discoveries  in 
the  detection  of  the  different  forms  of  thoracic  disease  would 
have   scarcely   helped   the  world   at   large,  and   we   should 
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have  gone  on  treating  the  cough  which  needs  rest  in  bed 
in  the  same  way  with  that  which  warns  us  to  drive  our 
patients  out  into  the  open  air,  thereby  sacrificing  many  a  life 
which  we  now  save. 

The  vague  nomenclature,  the  supposed  difficulty  of  diag- 
nosis and  treatment,  the  assumed  ground  that  insanity  can  be 
treated  only  by  persons  peculiarly  gifted,  and  in  nearly  all  of 
its  forms  in  buildings  specifically  constructed,  has  conduced 
to  this  omission  on  the  part  of  our  universities.  We  have 
learned  that  nature  makes  no  leaps,  and  that  there  is  no  pos- 
itive line  of  demarcation  between  sanity  and  insanity ;  that 
about  one-half  of  the  recent  cases  get  well,  of  whom  a  little 
less  than  half  remain  so ;  that  hallucinations  of  sight  and 
hearing  may  be  the  genius  of  inspiration  in  Joan  of  Arc  and 
a  conclusive  evidence  of  insanity  in  somebody  else ;  that 
Julius  Csesar,  Mahomet  and  Napoleon  suffered  from  a  mental 
disease,  by  virtue  of  which  persons  are  held  not  accountable 
for  murder  in  modern  courts  ;  that  a  false  belief  is  not  neces- 
sarily a  delusion ;  that  Martin  Lnther  was  not  insane ;  that 
the  Agrippinas,  Neros,  Caligulas  and  Tiberiuses  of  history 
were  probably  only  the  monstrosities  which  occasionally 
appear  in  modern  times  ;  that  insanity  was  increased  by  the 
Crusades,  the  Eeformation,  the  American  and  French  revo- 
lutions, the  Retreat  from  Moscow,  the  Commune,  the  religious 
revival  in  Edinburgh,  and  diminished  in  the  manufacturing 
districts  of  England  when  the  "hard  times"  compelled  the 
laborers  to  drink  less  gin. 

But  how  does  all  this  interesting  information  help  us,  when 
the  ink  on  our  diplomas  is  scarcely  dry,  and  we  are  called 
upon  to  sign  a  paper*  which  will  send  a  woman  to  an  insane 

*  In  New  York  State  there  is  a  restriction,  whereby  only  those  physicians  thought 
to  be  qualified  to  do  so,  are  allowed  to  sign  certificates  admitting  persons  to  insane 
asylums.    The  law  on  the  subject  is  as  follows : — 

Section  1,2,  3,  of  Chapter  446  of  the  Laws  of  1874. 
Section  1.  No  person  shall  be  committed  to  or  confined  as  a  patient  in  any 
asylum,  public  or  private,  or  in  any  institution,  home  or  retreat  for  the  care  and  treat- 
ment of  the  insane,  except  upon  the  certificate  of  two  physicians,  under  oath,  setting 
forth  the  insanity  of  such  person.  But  no  person  shall  be  held  in  confinement  in  any 
such  asylum  for  more  than  five  days,  unless  within  that  time  such  certificate  be 
approved  by  a  judge  or  justice  of  a  court  of  record  of  the  county  or  district  in  which 
the  alleged  lunatic  resides,  and  said  judge  or  justice  may  institute  inquiry  and  take 
proofs  as  to  any  alleged  lunacy,  before  approving  or  disapproving  of  such  certificate 
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asylum  for  life,  or  deprive  a  man  of  the  power  to  make  his 
will,  when  we  cannot  for  our  lives  tell  the  difference  between 
folie  circulaire  and  general  paralysis,  when  we  cannot  recog- 
nize many  of  the  simplest  forms  of  mental  disease  in  their 
early  stages,  and  when  we  do  not  know  whether  the  best 
treatment  consists  in  sending  our  patients  to  the  inactivity  of 
an  asylum  or  for  a  tramp  among  the  hills,  or  whether  he  can 
as  well  or  better  be  cared  for  at  home? — an  uncertainty  which 
deprives  many  of  the  benefit  of  early  treatment.  It  is  cer- 
tainly as  rational  to  treat  common  cold  and  consumption  alike 
because  they  affect  the  same  organ,  as  to  say  that  the  manifold 
forms  of  mental  disease  should  all  be  subjected  to  the  same 
general  rules. 

Insanity,  in  the  reports  of  our  asylums  for  the  insane,  is 
the  disease  of  which  so  many  recover,  so  many  do  not,  and 
so  many  die  ;  but  it  would  be  fully  as  rational  to  say  the  same 
of  all  patients  entering  our  general  hospitals  with  "  cough " 
and  "  pain  in  the  chest "  ;  for  insanity  is  really  only  a  symptom 
of  disease,  or  perhaps  a  combination  of  symptoms ;  and  the 
disease  underlying  it  is  often  incurable  from  its  very  nature, 
and  often  readily  yielding  to  treatment.  The  different  forms 
often  require  as  different  treatment  as  brain  fever  and  pul- 
monary consumption. 

This  confusion  of  names  and  of  things,  has  undoubtedly  had 
a  seriously  prejudicial  effect  on  medical  education,  and  is  in  a 
large  degree  the  direct  result  of  this  very  want  of  adequate 
instruction  in  our  medical  schools. 

.  It  cannot  be  denied  that  the  sciences  are  each  year  claiming 
a  greater  part  of  the  student's  time,  already  too  short  for  the 

and  said  judge  or  justice  may,  in  his  discretion,  call  a  jury  in  each  case  to  determine 
the  question  of  lunacy. 

§  2.  It  shall  not  be  lawful  for  any  phygician  to  certify  to  the  insanity  of  any  person 
for  the  pui-pose  of  securing  his  commitment  to  an  asylum,  unless  said  physician  be 
of  reputable  character,  a  graduate  of  some  incorporated  medical  college,  a  permanent 
resident  of  the  State,  and  shall  have  been  in  the  actual  practice  of  his  profession  for 
at  least  three  years,  and  such  qualifications  shall  be  certified  to  by  a  judge  of  any 
court  of  record.  No  certificate  of  insanity  shall  be  made  except  after  a  personal 
examination  of  the  party  alleged  to  be  insane,  and  according  to  forms  prescribed  by 
the  State  Commissioner  in  Lunacy,  and  every  such  certificate  shall  bear  date  of  not 
more  than  ten  days  prior  to  such  commitment. 

$  3.  It  shall  not  be  lawful  for  any  physician  to  certify  to  the  insanity  of  any  per- 
son for  the  purpose  of  committing  him  to  an  asylum  of  which  the  said  physician  is 
either  the  superintendent,  proprietor,  an  officer,  or  a  regular  professional  attendant 
therein. 
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work  he  must  do  ;  but,  in  adding  to  our  requirements  for  grad- 
uation, we  have  only  begun  to  drop  the  lumber  which  medicine, 
as  a  dogma,  had  to  cany.  Of  what  importance  is  it,  for 
instance,  to  the  busy  physician,  to  know  that  the  morphine 
which  he  injects  in  his  patient's  arm,  is  from  the  jpapaver 
somniferum,  and  not  from  some  oihQv  jpaj)aver ,  and  to  be  able 
to  give  all  the  complex  processes  by  which  it  is  prepared  for 
use  ?  What  cares  he  from  which  one  of  the  scrophulariace(B 
comes  the  drop  which  quiets  the  too  rapid  pulsation  of  the 
heart  ?  These  things  are  all  very  well — the  expert  must  know 
them  ;  but  are  they  of  sufficient  importance  to  exclude  a  prac- 
tical study  of  vitally  important  problems  which  meet  every 
physician  face  to  face  in  every  year  of  his  practice  ? 

If  we  have  time  for  only  the  necessary  and  fundamental 
branches,  why  not  recognize  the  fact  that  the  physician  simply 
begins  his  education  in  the  medical  school  and  leave  out 
many  of  the  details  which  only  a  specialist  is  required  to 
know,  to  be  filled  in  by  reading  afterwards  ?  With  four  thou- 
sand people  in  our  State  sufleriug  from  mental  disease,  and 
with  the  superintendent  of  every  insane  asylum  in  the  country 
complaining  that  curable  insanity  is  almost  universally  neg- 
lected in  its  early  and  curable  stage,  are  we  wise  to  exclude 
its  careful  study  from  our  list,  in  order  to  have  more  time  to 
investigate  the  action  of  digitalis  and  belladonna  on  rabbits 
and  guinea  pigs,  or  to  learn  difficult  surgical  operations  which 
many  will  not  see  and  only  a  few  experts  will  ever  perform  ? 

"Taking  the  word  hygiene  in  the  largest  sense,"  said  the 
late  Dr.  Parkes,  "it  signifies  rules  for  perfect  culture  of  mind 
and  body."  In  this  maxim,  and  in  its  observance,  we  must 
look  for  our  greatest  help  in  convincing  the  community  that 
insanity,  like  other  diseases,  is  to  a  great  degree  preventable, 
and  that  to  cure  or  to  prevent  it,  we  must  first  study  it. 

It  is  gratifying  to  find  that  such  a  serious  defect  in  our 
medical  education  is  attracting  the  attention  of  thoughtful 
people.  In  a  recent  report  by  one  of  our  most  distinguished 
sanitarians,  Ave  find  these  words:  "A  third  branch  of  medi- 
cine, which  is  not  taught  in  our  schools,  is  the  diagnosis, 
treatment  and  jurisprudence  of  insanity.  I  do  not  know  if 
it  will  be  possible  to  deal  with  this  subject  in  this  university, 
but  I  would  keep  this  urgent  want  in  mind,  and  the  possibility 
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of  making  connections  with  some  public  or  private  establish- 
ments devoted  to  the  care  of  the  insane,  which  can  supply 
the  necessary  facilities  and  receive  more  than  a  corresponding 
benefit."  * 

No  truer  word  has  been  spoken  than  that  "  Insanity  is  part 
of  the  price  that  we  are  paying  for  the  imperfection  of  our 
civilization  and  the  incompleteness  of  our  education."  f 

Summary. 

If  our  century's  work  seem  to  any  to  ofl'er  not  enough  to 
say  in  favor  of  our  past,  when  we  have  been  spending  mill- 
ions in  the  construction  of  asylums,  without  diminishing  the 
amount  of  insanity  or  increasing  our  cure-rate,  the  present 
offers  many  signs  of  encouragement.  We  have  made  mis- 
takes, it  is  true,  and  we  are  still  in  doubt  as  to  many  impor- 
tant points  ;  but  earnest  people  are  at  work  over  the  whole 
civilized  world,  and  more,  and  more  certainty  is  reached  every 
year. 

That  we  have  started  from  as  small  beginnings,  and  have 
made  no  more  progress  in  other  branches  than  in  insanity, 
may  readily  be  seen  by  consulting  John  Howard's  account  of 
prisons,  hospitals,  etc.,  in  Europe,  published  in  1789,  and  an 
excellent  treatise  on  "  A  Century  of  Nursing,"  by  a  member 
of  the  hospital  committee  of  the  State  Charities  Aid  Associa- 
tion of  New  York,  issued  during  the  past  year. 

If  we  go  beyond  this  century,  we  shall  see  that  there  have 
been  in  modern  times  four  great  epochs  in  the  history  of 
the  treatment  of  insanity. 

(1.)  The  abolition  of  the  theory  of  possession  by  evil 
spirits — a  work  of  humanity,  in  which  St.  Vincent  de  Paul 
was  the  great  mover,  two  centuries  and  a  half  ago. 

(2.)    Pinel's  reform — also  essentially  humanitarian. 

(3.)  The  adoption  of  the  idea  of  the  curability  of  insan- 
ity ;  the  establishment  of  the  lieil-anstalten  in  Germany ; 
Esquirol's  visit  to  Gheel  and  his  theories  of  asylum  construc- 
tion ;  the  laws  in  England  compelling  the  several  counties  to 

*  Johns  Hopkins  Hospital,  Reports  and  Papers  relating  to  Construction  and  Organ- 
ization, No.  I.    By  John  S.  Billings,  Asst.  Surg.  U.  S.  A. 

t  Relation  of  Education  to  Insanity.  By  Edward  Jarvis,  M.  U.,  in  the  Report  of 
the  United  States  Commissioners  of  Education  for  1871. 
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provide  for  their  pauper  insane,  and  establishing  a  lunacy 
commission;  Rush,  Wymau,  Bell  and  Kirkbride  in  asylum 
construction  and  management;  Ray  and  others  in  the  juris- 
prudence of  insanity ;  the  reduction  of  mechanical  restraint 
in  the  United  States  forty  years  ago  to  a  point  below  that  in 
vogue  elsewhere ;  and  finally,  the  abolition  of  mechanical 
restraint  begun  by  Hill  and  made  a  principle  of  treatment  by 
Conolly.  This  may  be  called  the  practical  movement,  arising 
in  England,  France,  and  later  in  Germany,  for  a  while  reach- 
ing its  highest  point  in  the  United  States,  now  best  in  Eng- 
land and  Scotland. 

(4.)  The  general  acceptance  of  the  somatic  and  rejection 
of  the  psychic  theory  of  insanity,  by  establishing  psychology 
on  the  basis  of  physiology  and  pathology — a  scientific  move- 
ment anticipated  by  John  Hunter,  begun  by  Bichat  and  Es- 
quirol,  carried  out  by  Griesinger  and  Virchow. 

Humanity  is  now  the  basis  of  treatment  everywhere,  no- 
where more  laboriously  and  studiously  sought  for  than  in  the 
best  asylums  of  our  own  country. 

The  work  of  the  future,  the  rational  movement,  will  be 
for  each  nation  to  contribute  its  best,  and  for  all  to  unite 
humanity,  science  and  art  in  solving  problems  now  satisfac- 
torily met  by  none. 

The  history  of  mental  disease  shows  a  steadily  progressive 
development  of  rational  views  in  its  treatment.  So  long  as 
divine  inspiration  was  thought  to  be  its  cause,  the  insane  were 
treated  as  seers  and  prophets  ;  and,  as  such,  their  influence  on 
society  has  been  a  potent  one.  Under  the  later  theory  of  the 
Middle  Ages,  they  were  burned  or  hanged  by  the  courts,  and 
whipped  by  their  custodians,  the  monks.  After  St.  Vincent 
de  Paul,  violence  and  force  in  their  treatment  gradually  gave 
way  to  deliberate  imposture.  For  a  while,  the  satirist  might 
have  said  that  their  care  under  the  doctors  consisted  in  show- 
ing that  what  was  good  for  a  sane  man  was  bad  for  one  insane ; 
and  it  used  to  be  taught,  even  from  the  professors'  chairs, 
that  patients  were  benefited  by  continual  morbid  surround- 
ings, while  the  doctors  must  make  a  special  exertion  under 
the  same  circumstances  not  to  become  insane  themselves  ;  that 
asylums  for  the  chronic  insane  would  be  fatal  to  the  reason 
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of  the  curable  cases  which  would  be  inevitably  placed  with 
them,  but  that  it  did  no  harm  to  subject  acute  cases  to  their 
daily  influence  in  large  asylums,  and  that  the  insane  have  a 
peculiar  exemption  from  diseases  and  influences  ordinarily 
afiecting  well  people. 

It  was  a  long  time  before  we  made  our  practice  at  all  corre- 
spond with  our  knowledge  that  insanity  is  a  disease,  and  we  have 
by  no  means  done  it  fully  yet ;  but  now  physicians  know  that 
they  must  gain  the  respect  and  confidence  of  their  insane,  just 
as  they  do  with  their  other  patients  ;  and  Dr.  Farr,  after  thirty- 
eight  years'  experience  in  the  science,  which  he  made,  of  san- 
itary statistics,  says,  in  his  thirty-sixth  annual  report,  "In 
fact,  as  far  as  is  known,  a  lunatic  remains  as  subject  to  zymotic, 
constitutional  and  various  local  diseases  as  sane  people."* 

In  the  majority  of  cases,  a  well  arranged  asylum  is  a  better 
place  for  an  insane  person  than  his  home ;  but  the  asylums 
might  be  made  much  better  than  they  are,  if  we  used  a  small 
part  of  the  money  now  expended  to  gain  a  questionable  archi- 
tectural magnificence  in  providing  more  attendants  and  in 
improving  our  facilities  for  medical  treatment. 

To  get  the  benefit  of  such  improved  asylums  in  properly 
selected  cases,  our  general  practitioners  must  understand 
mental  diseases,  as  the  majority  of  patients  come  under  their 
exclusive  observation  in  the  early  and  more  curable  stages. 
When  our  medical  schools  have  given  them  this  knowledge, 
may  we  not  fairly  expect  an  improvement  in  the  results  of 
our  treatment,  corresponding  with  what  has  taken  place  in  the 
early  stages  of  pulmonary  consumption  and  Bright's  disease, 
especially  when  the  superintendents,  who  are  now  overbur- 
dened with  routine  work,  have  more  time  to  devote  to  their 
strictly  medical  duties  ? 

It  cannot  be  said  that  this  is  a  subject  which  interests  com- 
paratively few  persons.  Such  is  the  general  impression,  with- 
out doubt,  and  most  people  look  upon  insanity  as  something 
"hereditary,"  to  which  not  many  are  liable.  On  this  point, 
our  highest  authority  said  to  the  trustees  of  a  new  asylum  :f 
"  From  the  sad  disorder  which  is  to  be  treated  within  these 
walls,  no  one  has  any  privilege  of  exemption.     No  accident 

*  Registrar-General's  Report  for  1873,  page  221. 
t  Address  at  Danville,  by  Isaac  Ray,  M.  D.,  1869. 
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of  fortune  or  birth,  no  measure  of  strength,  no  exercise  of 
prudence  may  be  able  to  save  you  from  the  fate  of  others  once 
as  little  likely  to  meet  it  as  you.  Or,  if  you  escape  person- 
ally, the  stroke  may  fall  on  child,  parent,  or  neighbor  with  far 
more  sorrow  than  if  it  fell  on  yourself.  You,  therefore,  are 
deeply  interested  in  having  it  perform  its  allotted  service  suc- 
cessfully, and  are  bound,  as  far  as  in  you  lies,  to  promote  this 
end," — an  opinion  fujly  sustained  by  Dr.  Kirkbride,  who  says,* 
"Insanity  is  a  disorder  of  the  brain,  to  which,  under  certain 
contingencies,  every  one  is  liable."  Hagen,  too,  after  exhaust- 
ive researches  extending  over  a  period  of  twenty-five  years, f 
has  concluded  that  the  influence  of  heredity,  although  consider- 
able, is  still  much  less  than  has  usually  been  supposed.  The 
very  large  number  who  marry  wisely,  and  do  not  transmit 
their  infirmity  to  their  ofispring,  do  not  usually  appear  in  our 
statistical  tables. 

Some  of  our  most  experienced  and  best-informed  alienists 
consider  the  manifold  diseases  of  the  mind  no  more  likely  to 
be  transmitted  to  offspring  than  Bright's  disease  and  pulmon- 
ary consumption.  The  evidence  is  strong,  also,  that  they 
may  be  as  readily  eliminated  from  families  by  wise  marriages 
and  judicious  modes  of  living.  In  either  disease,  of  course, 
there  are  cases  where  any  marriage  must  be  looked  upon  as 
unwise ;  but  they  are  not  so  universal  as  has  been  sometimes 
supposed,  and  the  transmission  to  descendants  of  what  has 
been  sometimes  called  the  insane  temperament  has  given  to 
the  world  many  men  and  women  of  genius,  whom  we  could 
ill  have  spared. 

Even  as  late  as  the  time  of  the  Ptolemies,  the  plague  was 
unknown  in  Egypt.  J  One  hundred  years  ago,  it  was  thought 
a  necessary  part  of  modern  civilization,  and  now,  under  a  still 
higher  civilization,  the  area  over  which  it  may  be  feared  is 
narrowing  from  year  to  year.  A  similar  result  may  be  fairly 
expected  with  regard  to  disease  of  the  mind. 

*  Report  for  1876. 

t  Statistische  Untersucliungen  aber  Geisteskrankheiten.    Erlangen,  1876. 
X  treber  den  Hungertyphus  und  einige  verwandte  Krankheitsformen,  von  Rudolph 
Virchow.    Berlin,  1868,  p.  53. 
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Diphtheria  in  Lynn  in  1876. 

In  investigating  the  nature  and  causes  of  the  epidemic  of  diph- 
theria which  has  just  visited  Lynn  with  such  fatal  violence,  regard 
has  been  had  primarily  to  three  special  points,  viz. :  1.  The  natural 
conditions  under  which  the  disease  has  prevailed.  2.  The  artificial 
conditions  under  which  it  has  prevailed.     3.  Its  contagiousness. 

It  was  thought  that  more  would  be  gained  by  limiting  the  inquiry 
in  the  main  to  these  questions,  which  seem  to  lie  at  the  foundation 
of  all  public  measures  of  prophylaxis,  than  by  attempting  to  go 
over  the  whole  range  of  interesting  subjects  connected  with  a  disease 
so  wide-spread  and  fatal  as  to  demand  the  most  thorough  scrutiny 
of  all  facts  in  any  way  bearing  upon  it. 

The  aim  has  been,  in  making  up  this  report,  to  present  only  care- 
fully determined  facts,  and  present  them  in  such  a  way  that  the 
reader  may  be  able  to  form  his  own  opinions  as  to  the  correctness  of 
the  conclusions  derived  from  them. 

The  sources  depended  on  for  information  have  been :  1.  Accounts 
furnished  by  physicians.  2.  The  public  record  of  deaths.  3.  A 
personal  inspection  of  infected  premises  and  localities. 

In  this  way  knowledge  has  been  obtained  of  518  cases  occurring 
during  the  year.  Complete  reports  were  made  by  sixteen  physicians 
of  the  place.  The  ratio  of  fatal  cases  to  the  whole  number  for 
these  complete  reports  was  one  to  4.9.  Allowing  the  same  to  have 
obtained  in  the  practice  of  the  physicians  who  made  no  report,  a 
deficiency  of  96  cases  is  estimated.  This  brings  the  whole  number 
up  to  614,  which  cannot  be  far  out  of  the  way.  The  estimated 
population  of  Lynn  for  1876  is  33,550. 

The  work  of  personal  inspection  was  performed  mainly  by  Dr.  S. 
W.  Clark,  to  whose  faithful  and  eflficient  assistance  your  corre- 
spondent is  much  indebted.  Acknowledgments  are  due  also  to  the 
physicians   who   have  so    cheerfully  furnished  full  information   in 
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regard  to  tlieir  own  cases.  Without  their  generous  aid  this  report 
would  liave  been  impossible. 

The  table  which  follows  contains  an  account  of  104  cases,  not 
selected,  but  taken  at  random,  and  believed  to  be  a  fair  average  of 
the  whole.  Of  the  104  cases,  27  were  fatal,  or  one  to  every  3.8  cases. 
This  is  a  larger  ratio  of  fatalit\"  than  the  average  of  the  j^ear.  The 
explanation  of  this  fact  is  found  in  the  circumstance  that  the  data 
for  the  table  were  collected  early  in  the  summer,  and  the  cases  in- 
vestigated were,  therefore,  mainly  those  occurring  in  the  season  of 
high  mortality.  When  the  dates  of  the  cases  in  the  table  are  taken 
into  consideration  in  connection  with  the  monthly  percentages  of 
fatality  given  in  the  chart,  it  will  be  seen  that  the  epidemic  is  not 
misrepresented  in  this  particular. 

The  principal  facts  which  we  have  attempted  in  this  way  to  set 
forth  have  been  those  pertaining  to  the  natural  character  of  the 
localities  in  which  the  disease  prevailed,  and  the  h3'gienic  condition 
of  infected  premises  and  their  surroundings  with  respect  to  house 
drainage,  the  water-supply,  privies,  refuse-heaps,  barns,  piggeries, 
etc.  In  order  to  make  the  data  as  reliable  as  possible,  hearsay  evi- 
dence has  been  rejected  in  regard  to  all  points  which  could  be  deter- 
mined by  a  personal  examination. 

In  a  large  number  of  cases  time  would  not  allow  the  investigation 
necessary  to  enable  us  to  tabulate  them.  This  led  to  the  construc- 
tion of  the  map,  which  is  believed  to  show  the  distribution  of  all 
the  fatal,  and  at  least  four-fifths  of  the  non-fatal  cases  occurring 
during  the  year.  Owing  to  the  relatively  large  size  of  the  indicat- 
ing marks,  it  was  not  possible  to  show  by  their  means  the  exact 
spot  of  occurrence  of  every  case.  The  object  has  been  attained 
by  indicating  in  a  general  way  the  localit}'.  The  fatal  cases  are 
shown  by  a  spot,  the  non-fatal  b}^  a  cross.  Marsh  lands  are  repre- 
sented by  the  deep  green  tinting,  less  degrees  of  dampness  of  soil  by 
the  lighter  shades.  Mr.  I.  K.  Harris,  who  made  the  map,  having 
been  for  many  j'ears  cit}'  engineer  and  familiar  with  all  portions  of 
the  town,  was  able  to  suppl}"  the  very  valuable  knowledge  needed 
for  this  part  of  the  work. 

The  larger  map  given  in  connection  with  the  report  on  the  san- 
itary condition  of  Lynn,  can  be  referred  to  for  sewerage,  height  of 
land  above  the  sea  level,  and  other  facts. 

Under  what  Natural  Condition  has  Diphtheria  prevailed  in  Lynn? 

Upwards  of  80  per  cent,  of  the  cases  given  in  the  table  were 
in  the  vallej'S  of  brooks,  or  near  marshes  or  bodies  of  water,  where 
the  soil  is  usually  more  or  less  damp.     They  were  nearly  all  in  the 
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outskirts  of  the  town,  where  no  means  of  artificial  drainage  have  been 
adopted.  The  same  statement,  in  a  somewhat  modified  form,  applies 
to  the  larger  number  of  cases  represented  on  the  map.  At  the  first 
glance  it  might  appear  that  in  the  eastern  part  of  the  town  the  dis- 
ease was  more  prevalent  at  a  distance  from  marshes  and  brooks ; 
but  a  careful  study  of  the  subject,  taking  into  consideration  the 
density  of  the  population,  proves  that  this  is  not  the  case.  In 
that  large  tract  lying  north  of  Lewis  Street,  east  of  the  line  of 
Chatham  and  New  Chatham  streets,  and  south  of  Western  Avenue, 
there  is  a  population  of  1,858.  The  number  of  cases  ascertained 
as  occurring  here  during  the  year  was  100,  or  about  one  to  every 
19  of  the  inhabitants.  The  disease  may  be  said  to  have  reached 
its  maximum  prevalence  in  this  region,  for  nowhere  else  was 
the  ratio  of  cases  to  the  population  so  large.  In  the  city  the 
ratio  of  ascertained  cases  is  one  to  every  65  of  the  inhabitants ; 
of  ascertained  and  estimated  cases,  one  to  every  54.  The  section 
above  mentioned  is  wholly  undrained,  and  contains,  as  shown 
by  the  map,  much  damp  land.  The  inhabited  portion  of  it  is 
nearly  all  in  the  valley  of  Stacey's  Brook  and  branches.  To  the 
westward  of  this  is  another  more  populou  i  tract  which  appears  by 
the  map  to  have  been  severely  visited.  Regarding  it  as  bounded  on 
the  east  by  Chatham  Street,  on  the  south  by  Lewis  and  Broad 
streets,  on  the  west  by  a  line  drawn  from  the  junction  of  Broad 
and  Exchange  streets  to  High  Rock  Street,  in  such  a  way  as  to 
leave  Hutchinson's  Court  on  the  right,  and  on  the  north  by  a  line 
drawn  from  this  point  along  the  course  of  Adams  Street  to  Chest- 
nut, thence  to  the  junction  of  Collins  and  Chatham  streets,  a  liberal 
estimate  of  the  population  would  be  6,236.  The  number  of  cases  of 
diphtheria  occurring  during  the  jesiv  within  these  limits  was  139,  or 
about  one  to  every  45  of  the  inhabitants,  less  than  half  that  of  the 
section  to  the  east.  This  tract  contains  Silver  Lake,  Goldfish  Pond, 
and  some  spots  along  Essex  Street,  damp  from  the  drainage  of  the 
hills  ;  but  the  greater  part  of  it  may  be  described  as  high  and  dry. 
It  is,  however,  mostl}^  undrained. 

In  respect  to  the  western  part  of  the  town,  no  calculation  is 
needed  to  exhibit  the  preference  of  the  disease  for  the  vicinit}'  of 
marshes  and  brooks.  One  needs  but  compare,  on  the  map,  that  strip 
of  land  lying  between  Summer  Street,  Western  Avenue,  and  the 
marsh,  with  that  lying  above,  between  Summer  and  North  Common 
streets,  to  be  convinced  of  the  truth  of  these  statements. 

The  height  of  the  land  above  the  level  of  the  sea  appears  to  have 
no  influence  on  the  disease,  except  so  far  as  it  determines  the  con- 
dition of  the  soil.  In  several  of  the  sections  which  were  severely' 
visited  there  is  a  clay  subsoil,  and  the  water-table  is  high. 
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The  chart  which  follows  shows  the  monthly  prevalence  of  the 
disease  thronghout  the  jeax,  together  with  the  average  temperature, 
the  number  of  fair,  cloudy,  and  stormy  days,  the  prevailing  winds, 
the  rainfall,  and  the  mean  relative  humidity  of  the  air.  When  one 
initial  letter  is  written  above  another,  as  ^\,  it  signifies  that  the  two 
winds  are  about  equally  prevalent,  the  one  above  being  slightly  in 
excess.  The  date  of  occurrence  of  509  of  the  cases  was  correctly 
determined.  The  remaining  105  were  distributed  among  the  months 
in  proportion  to  the  number  previousl}''  ascribed  to  each.  This  was 
done  in  order  to  preserve  the  proper  ratio  between  the  fatal  cases 
and  the  whole  number.  Its  effect  is  simply  to  raise  the  upper  line 
of  the  chart,  and  lessen  in  proportion  the ,  percentages  of  fatality 
given  below.  The  fatal  cases  were  all  determined  accurately  from 
the  public  record  of  deaths. 

In  this  chart  October  is  seen  to  tower  above  all  the  other  months, 
like  a  mountain-peak.  It  is  something  marvellous,  the  rapidity  with 
which  the  disease,  from  its  temporary  decline  in  August,  increased 
through  September  up  to  its  maximum  in  October,  and  then  fell 
off  again.  Over  23  per  cent,  of  all  the  cases  occurred  in  Octo- 
ber. The  minimum  prevalence  was  in  January,  which  had  less 
than  two  per  cent.  This  was  almost  in  the  very  beginning  of  the 
epidemic,  and  a  comparison  of  the  two  months  would  be  hardly 
just.  January  may  be  described,  however,  as  a  mild  and  pleas- 
ant month.  It  would  not  be  unfair  to  compare  October  with 
November,  which  stands  next  to  it  in  point  of  prevalence,  but  is 
yet  far  below. 

The  former  was  several  degrees  colder  than  usual,  had  much 
pleasant  weather,  prevailing  north-west  winds,  a  low  rainfall  and  dry 
air ;  the  latter  was  warmer  than  the  average,  had  little  pleasant 
weather,  much  east  wind,  a  very  large  rainfall,  and  damp  air.  It 
was,  in  fact,  an  extremely  wet,  foggy,  and  disagreeable  month. 
Yet  during  this  time  the  disease  declined  very  rapidl3\  It  would 
not  do,  perhaps,  to  draw  from  this  the  conclusion  that  agreeable 
weather  favors  and  disagreeable  opposes  the  spread  of  diphtheria  ; 
but  it  is  safe  to  say  that  the  reverse  of  this  proposition  does  not 
hold  true.  April,  which  gives  us  the  maximum  of  fatalit}^,  was  a 
pleasant  month,  with  prevailing  north-west  winds,  average  rainfall, 
and  dry  air.  September,  which  gives  us  the  minimum  of  fatality 
(excepting  January,  which  we  exclude  for  the  reason  given  above), 
was  characterized  by  an  average  temperature,  much  unpleasant, 
easterly  weather,  an  average  rainfall,  and  damp  air.  The  other 
months  present  very  variable  conditions,  not  always  bearing  the 
same  relation  as  in  the  instances  cited  above,  to  the  degrees  of 
prevalence  and  fatality  of  the  disease. 
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In  the  table  given  below,  the  seasons  are  compared : — 


SEASON. 


No.  of  Cases. 


Eatio  of  Fatality. 


Spring, 
Summer, 
Autumn, 
Winter, 


89 
135 
283 
107 


1  to  3.2 

1  to  4.3 

1  to  6.1 

1  to  6.6 


Spring  is  here  shown  to  have  had  the  least  number  of  cases  and 
the  greatest  relative  fatality  ;  autumn  the  greatest  number  of  cases 
and  the  least  relative  fatsdMj.  Winter  and  summer  are  intermediate 
in  both  these  respects  ;  but  the  latter  has  a  greater  prevalence  and 
ratio  of  fatality  than  the  former. 

Under  what  Artificial  Conditions  has  Diphtheria  prevailed  in  Lynn'? 

In  answer  to  this  question,  it  is  necessary  to  state  that  the  disease 
has  not  infrequently  been  observed  under  the  most  favorable  hygienic 
circumstances  ;  but  it  requires  only  a  cursory  examination  of  the 
table  to  show  that  an  overwhelming  preponderance  of  cases  occurred 
in  connection  with  defective  sanitar}^  conditions.  The  long  list  of 
offensive  privies,  cesspools,  sink-spouts  discharging  on  the  ground, 
hog-pens,  etc.,  is  in  itself  an  argument  admitting  no  answer  in  favor 
of  the  proposition  that  the  spread  of  diphtheria  is  in  some  way  pro- 
moted by  the  presence  of  filth.  In  comparatively  few  of  the  cases 
given  in  the  table  were  the  appointments  and  surroundings  of  the 
dwellings  in  all  respects  such  as  are  considered  favorable  to  health. 

It  is  but  just  to  state  that  many  of  the  premises  on  which  these 
things  were  observed  were  apparently  clean  and  well  kept,  the 
owners  not  being  aware  that  any  defects  existed  until  they  were 
pointed  out.  In  some  instances  only  a  close  examination  revealed 
them.  An  illustration  of  this  may  be  seen  in  the  case  of  family 
number  44.  The  house  was  well  ordered,  and  the  first  impression 
was  that  everything  was  as  it  should  be.  But  a  careful  search 
showed  an  overflowing  cesspool  under  a  bedroom  window,  not  very 
noticeable,  but  suflacient  at  times  to  fill  the  room  with  an  offensive 
odor.  Three  persons  of  the  four  constituting  the  family  had  diph- 
theria in  a  severe  form.  Two  of  these  slept  in  the  bedroom  above 
mentioned,  and  the  other  in  one  adjoining.  This  will  doubtless 
seem  to  many  minds  a  trivial  circumstance  ;  but  it  should  be  remem- 
bered that  in  the  search  for  undiscovered  truth,  it  does  not  always 
do  to  neglect  trifles.  If  the  doctrine  of  a  contagium  vivum,  whic  i 
is  now  coming  into  prominence,  be  accepted,  it  is  easy  to  see  that 
the  filthy  sink-hole  might  furnish  the  very  conditions  necessary 
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for  the  development  of  the  bacterium  which  causes  the  disease,  and 
the  convej-ance  of  its  germs  into  the  dwelling. 

In  the  eastern  section  of  the  city,  where  the  disease  was  very 
prevalent,  the  night-soil  deposits,  which,  during  the  hot  months  sent 
forth  such  offensive  effluvia,  may  have  had  some  influence.  Nearly 
one-half  of  all  the  cases  which  occurred  in  July  were  within  the 
range  of  the  emanations  from  these  deposits,  a  portion  of  which 
were  entirely  uncovered  and  exposed  to  the  sun  and  winds. 

But  not  only  has  diphtheria  been  apparently  favored  in  its  spread 
b}^  insanitary  conditions,  but  under  them  the  relative  mortality  has 
been  much  greater.  .Only  four  or  five  of  the  27  fatal  cases  of 
the  table  were  on  premises  that  presented  no  defects  either  in 
themselves  or  their  immediate  surrounding.  It  is  not  hard,  also, 
to  trace  a  similar  relation  between  insanitary  conditions  and  the 
severity  of  non-fatal  cases. 

In  the  Waterhill  District  (see  large  map)  there  were,  as  ascer- 
tained, 37  cases  in  all,  of  which  20  were  fatal — upwards  of  fifty -four 
per  cent.,  or  one  to  every  one  and  eight-tenths  cases.  In  the  Ocean 
District,  on  the  contrary,  there  were  sixteen  cases  and  two  deaths — 
twelve  and  one-half  per  cent.,  or  one  in  every  eight.  The  difference 
here  is  marked,  and  can  hardly  be  ascribed  to  any  other  cause  than 
the  well-known  differences  in  the  hygienic  conditions  of  the  two  dis- 
tricts. If  we  allow  to  each  district  its  proportionate  share  of  esti- 
mated cases,  the  conclusion  arrived  at  is  essentially  the  same.  The 
maximum  of  fatality  appears  to  have  been  attained  wherever  damp- 
ness of  soil,  or  subsoil,  was  coincident  with  fault}^  artificial  conditions. 

No  instance  has  been  reported  in  whicli  the  disease  was  thought 
to  have  originated  in  contaminated  well-water. 

Is  Diphtheria  Contagious? 
The  answer  given  b}'  our  ph^'sicians,  almost  without  exception,  to 
this  question  is  yes  !     Certainly  it  has  manifested  during  the  present 
epidemic  all  the  prominent  characteristics  of  a  contagious  disease ; 
for — 

1.  It  has  spread  slowly  from  person  to  person,  from  family  to 
family,  from  neighborhood  to  neighborhood. 

2.  Numerous  instances  have  been  observed  in  which  individuals 
after  a  known  exposure  have  been  attacked. 

3.  There  has  been  a  well-marked  though  somewhat  variable 
period  of  incubation. 

4.  As  in  the  case  of  diseases  universally  regarded  as  contagious, 
there  have  been  peculiar  sequelae. 

Observe  the  grouping  of  spots  upon  the  map.  Isolated  cases  have 
occurred  no  more  frequently  than  during  epidemics  of  scarlatina  and 
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other  eruptive  fevers.  The  rule  has  been,  that  when  diphtheria 
entered  a  family,  other  cases  followed  the  first,  after  an  interval  of 
time.  Those  brought  into  the  closest  relation  with  the  sick  person 
were  the  most  liable  to  the  attack.  In  the  majorit}^  of  such  cases 
attended  by  your  correspondent,  mothers  of  very  sick  children  them- 
selves acquired  the  disease.  When  the  father  assisted  in  the 
nursing,  he  also  in  many  instances  was  attacked, — less  frequently 
when  his  duties  kept  him  much  away  from  home. 

The  following  relation  illustrates  the  manner  in  which  the  disease 
spread :  A  little  girl  was  taken  with  sore  throat  while  attending 
school.  Not  being  very  ill,  no  physician  was  called,  and  the  disease 
was  not  recognized  as  diphtheria.  While  sick,  she  plaj^ed  with  a 
bab}'  of  nineteen  months,  of  whom  she  was  fond,  and  a  little  girl  of 
four,  belonging  to  a  different  family  in  the  same  house.  In  less  than 
a  week  the  baby  was  taken  with  unmistakable  diphtheria.  The 
membrane  invaded  the  nostrils,  and  death  ensued  on  the  fifth  day. 
The  little  girl  of  four  was  taken  in  two  days  after  the  bab}',  but  had 
the  disease  mildly.  The  mother  and  father  were  both  attacked  very 
soon  after  the  baby's  death.  In  the  case  of  the  mother,  the  mem- 
brane invaded  the  lar3'ns  and  caused  much  difficulty  of  breathing, 
but  recover}'  followed,  as  also  in  case  of  the  father.  Mrs.  A.,  who 
visited  the  family  during  the  baby's  illness,  was  attacked  with-  diph- 
theria about  one  week  afterwards.  Thus  we  see  that  the  disease  was 
carried  from  school  to  family  No.  1,  thence  to  family  No.  2  in  the 
same  house,  thence  to  an  outside  famil3^  Many  accounts  similar  to 
the  above  might  be  given. 

The  conclusions  at  which  we  have  arrived  in  respect  to  the  points 
studied  msxy  be  briefly  summarized  as  follows  : — 

1.  Diphtheria  has  been  more  prevalent  near  marsh  lands,  in  the 
valleys  of  brooks,  and  near  bodies  of  water  where  the  soil  and  sub- 
soil are  naturally  damp,  than  at  a  distance  from  such  localities. 

2.  It  has  been  most  prevalent  and  least  fatal  in  autumn,  leas't 
prevalent  and  most  fatal  in  spring ;  but  there  appears  to  have  been 
no  constant  relation  between  the  character  of  the  weather  and  either 
the  prevalence  or  fatality  of  the  disease. 

3.  Other  things  being  equal,  it  has  been  more  prevalent  and  rel- 
atively more  fatal  where  air  and  soil  have  been  polluted  by  house- 
drainage,  overflowing  privies,  decaying  garbage,  etc.,  than  in  places 
not  subject  to  these  conditions. 

4.  It  has  presented  in  an  eminent  degree  the  characteristics  of 
a  contagious  disease. 

5.  Owing  probably  to  its  contagious  nature,  it  has  occurred  on 
all  kinds  of  soil,  at  all  seasons  of  the  year,  under  ever}^  variety  of 
hygienic  conditions. 
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Diphtheria  in  Salem  in  1876. 

Diphtheria  has  been  the  most  prominent  disease  in  Salem  during 
the  past  year,  and  has  prevailed  to  an  alarming  degree. 

I  have  obtained  reports  of  534  cases,  which  may  be  tabulated  as 
follows : — 
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18 
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37 

58 

126 

135 

534 

Fatal,  . 

1 

1 

3 

0 

4 

1 

6 

9 

4 

7 

9 

19 

64 

Thus  it  appears  that  the  percentage  of  mortality  from  this  epi- 
demic, for  the  whole  year,  was  12,  that  the  greatest  fatality  occurred 
during  the  months  of  July  and  August,  when  it  reached  25  per  cent., 
that  the  epidemic  gathered  strength  from  July  onward,  and  that 
319,  or  more  than  three-fifths  of  the  cases,  occurred  during  October, 
November,  and  December. 

The  distribution  of  these  cases,  in  the  different  wards  of  the  city, 
has  been  as  follows  : — 


Ward  1 142 

2, 67 

3, 66 

4, 94 

6,      .        .        . 132 

6 33 


534  cases. 


"Whence  it  appears  that,  while  all  parts  of  the  city  have  been  vis- 
ited by  the  disease,  there  are  certain  sections  in  which  it  has  been 
especially  prevalent, — a  fact  which  is  illustrated  by  the  map  (p.  447) 
on  which  the  shaded  portions  represent  the  localities  where  diph- 
theria prevailed. 

It  is  to  be  noticed  that  more  than  one-half  the  whole  number  of 
cases  occurred  in  Wards  1  and  5.  The  population  of  the  different 
wards  is  as  follows  : — 
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Males. 

Females. 

Total. 

Ward  1, 

2,010 

2,289 

4,299 

2, 

1,924 

2,482 

4,406 

3, 

1,515 

1,998 

3,513 

4, 

2,022 

2,468 

4,490 

5, 

2,708 

3,160 

5,868 

6, 

1,629 

1,753 

3,382 

Total, 

11,808 

14,150 

25,958 

Ward  1  is,  therefore,  the  fourth  for  number  of  population,  while 
it  presents  the  largest  number  of  cases  of  diphtheria.  This  ward 
occupies  the  south  side  of  the  narrow  peninsula  which  forms  the 
northern  boundary  of  Salem  Harbor,  together  with  Salem  Neck. 
This  neck  is,  for  the  most  part,  an  open  territory  with  but  few 
houses,  and  is  used  chiefly  as  a  summer  resort.  For  seven  months 
in  the  3^ear,  its  population  amounts  to  a  few  sjcattered  families  and 
the  Plummer  Farm  School.  None  of  the  cases  reported  occurred 
upon  the  Neck.  Excluding,  therefore,  this  portion  of  the  ward,  the 
territory  it  covers  is  comparatively  small.  If  we  strike  out  a  little 
more  than  one-third  of  the  remainder  of  the  ward,  namely,  the 
portion  lying  west  of  Union  Street,  in  which  only  five  cases  occurred, 
we  have  a  very  limited  section  in  which  137  cases  of  diphtheria 
occurred.  By  far  the  larger  portion  of  the  families  in  this  section 
belong  to  the  poorer  classes,  who  are  forced  to  occupy  small,  some- 
times crowded,  tenements,  and  who,  with  insufficient  or  unwisely 
selected  nourishment,  undergo  toil  and  exposure.  But,  in  addition 
to  the  necessary  accompaniments  of  poverty,  many  things  are 
allowed  to  exist  which  tend  to  aggravate  the  dangers  which  arise 
when  an  epidemic  approaches. 

Only  a  small  portion  of  the  territory  is  drained.  With  the  excep- 
tion of  the  lower  end  of  Essex  Street,  no  public  sewer  exists  east 
of  Daniels  Street.  Refuse-water  and  slops  are  discharged  into 
cesspools  dug  in  the  yards  of  houses,  and  then  allowed  to  find  their 
way  through  the  soil ;  or,  in  many  instances,  they  are  thrown  upon 
the  surface  of  the  yards,  together  with  other  refuse  material.  Many 
of  the  privies  are  mere  superficial  excavations  in  the  soil,  which 
soon  become  filled  and  noisome,  and,  in  some  instances,  swine  are 
kept  to  add  their  bountiful  preparations  to  welcome  disease. 

Ward  5  includes  all  of  South  Salem.  It  embraces  much  un- 
occupied land,  and  the  greater  part  of  its  territory  is  high  and 
favorabl}^  situated.     The  northern  fourth  of  the  ward  includes  a  low 
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peninsula,  whicli  is  separated  from  the  centre  of  tlie  city  by  an 
estuary,  and  extends  into  the  harbor.  In  this  small  district 
occurred  101  out  of  the  132  cases  in  the  whole  ward.  This  section 
has  a  large  population  of  operatives  in  the  Naumkeag  Cotton 
Mills  and  laborers,  many  of  whom  are  but  poorly  provided  with  the 
comforts,  not  to  say  necessities,  of  life.  It  is  often  the  case  that  a 
family,  with  many  children,  occupies  a  tenement  consisting  of  two 
or  three  rooms.  That  portion  of  this  district  which  lies  south  of 
the  Naumkeag  Mills,  for  the  most  part,  lies  so  low  that  the  drainage 
is  very  imperfect.  The  land  was  not  properly  graded  before  the 
houses  were  built  and  the  street  accepted  by  the  city.  Hence, 
when  the  city,  two  years  ago,  laid  a  sewer  through  Congress  Street, 
the  sea-water,  at  high  tide,  flowed  back  through  the  sewer  into  the 
cellars.  Whereupon  the  occupants  ungratefully  brought  an  action 
against  the  city  for  damages.  A  compromise  was  effected,  and  the 
difficulty  guarded  against,  so  far  as  the  nature  of  the  case  permitted. 
I  mention  this  circumstance  to  show  the  importance  of  a  statute 
which  shall  forbid  the  erection,  within  city  limits,  of  any  dwelling- 
house  whose  foundation  is  not  raised  a  proper  distance  above  tide- 
water ;  the  proper  distance  for  each  locality  to  be  determined  by 
the  city  engineer.  In  the  neighborhood  of  which  we  are  speaking, 
the  occupants  of  many  of  the  houses  find  it  most  convenient  to 
throw  their  slops  on  to  the  surface  of  the  yards,  and  do  so,  and 
often  mingle  with  them  much  animal  and  vegetable  refuse.  At  the 
foot  of  Prince  and  Pingree  streets  there  is  still  the  basin  of  water 
in  whose  neighborhood  I  reported  nineteen  cases  of  typhoid  fever  in 
the  year  1874. 

The  ward  in  which  the  next  largest  number  of  cases  of  diphtheria 
has  occurred  is  Ward  4,  from  which  94  cases  are  reported.  This  is 
an  extensive  district,  and  includes  all  north  of  Essex  Street  (excepting 
North  Salem)  from  Washington  Street  to  the  boundary  of  Peabody, 
and  all  west  of  the  Turnpike.  Between  North  and  Carpenter 
streets,  or,  in  other  words,  in  less  than  one-fifth  of  the  more  thickly 
inhabited  portion  of  the  ward,  48,  or  more  than  one-half,  of  the 
cases  reported  from  this  ward  occurred.  In  the  centre  of  this  sec- 
tion are  Eiver  and  Lynn  streets.  Kiver  Street  is  on  the  right 
bank  of  the  North  Eiver,  and  is  high  at  its  eastern,  low  at  its 
western  end.  Lynn  Street  meets  it  at  right  angles  near  its  lower 
end.  Both  streets  are  quite  short.  Both  are  without  sewers.  The 
houses  on  the  southern,  or  upper,  side  of  River  Street  are  drained 
into  cesspools  or  sink-holes.  From  the  houses  on  the  lower  side 
the  sewer-water  runs  over  the  surface  of  the  ground,  down  the  river- 
bank  to  the  flats.  At  the  lower  end  of  the  street,  swine  are  kept. 
Near  the  upper  end,  a  sewer  which  takes  the  sewage  of  a  portion  of 
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Essex  Street  and  Beckford  Street,  empties  into  the  sluggish  channel 
of  North  River,  the  condition  of  whose  banks  is  fully  described  in 
the  report  of  the  State  Board  of  Health  for  the  year  1874-75.  On 
these  two  short  streets  17  cases  occurred. 

Ward  2  presents  the  next  largest  number  of  cases  ;  namel}^  67. 
Of  these,  48,  or  more  than  two-thirds,  occurred  upon  Bridge  Street 
and  the  short  streets  which  lead  from  it  on  either  side  to  the  flats  of 
North  River  and  Collins  Cove.  Upon  Hubon  Street, — which  is 
quite  short,  occupies  low,  damp  ground,  and  whose  few  houses  have 
uncleanly  surroundings, — 14  cases  occurred.  The  upper  end  of 
Bridge  Street  borders  a  basin,  whose  dangerous  condition  was  de- 
scribed in  the  report  of  the  State  Board  of  Health  for  1874  ;  upon 
this  portion  of  the  street,  15  cases  occurred. 

Of  the  66  cases  which  are  reported  from  Ward  3,  3  were  upon 
Creek  Street,  10  upon  High  Street,  3  upon  Pratt  Street.  Since 
these  streets  are  quite  short,  these  16  cases  occurred  in  pretty  close 
neighborhood  to  each  other.  The  condition  of  many  of  the  tene- 
ments and  their  surroundings  on  these  streets  will  not  bear  sanitary 
inspection ;  especially  on  High  and  Pratt  streets,  where  13  cases 
occurred,  defilement  of  the  surface-soil  with  slops  and  garbage  is 
common,  and  the  shallow  privies  are  widely  odorous. 

The  smallest  number  of  cases  is  reported  from  Ward  6.  This 
ward  includes  all  of  North  Salem ;  its  land  lies  higher,  and  slopes 
toward  the  south-east;  the  houses  are  less  crowded  together.  Of 
the  cases  reported,  10  occurred  upon  Upham  and  Walter  streets,  12 
upon  Mason  Street  and  the  short  streets.  Friend  and  Beach,  which 
run  from  its  upper  end  to  the  banks  of  the  North  River,  and  4  upon 
Grove  Street.  The  other  seven  of  the  33  cases  were  widely  scat- 
tered over  the  ward. 

The  534  cases  which  we  have  thus  examined  do  not  include  all 
that  have  occurred  during  the  past  year.  Reports  have  been  re- 
ceived from  nine  ph^-sicians  which  aggregate  572  cases  ;  many  cases 
must  have  fallen  into  the  hands  of  other  practitioners  from  whom  we 
have  received  no  statement.  The  whole  number  of  deaths  from 
diphtheria  for  the  year  1876  was  102.  If  it  be  right  to  approxi- 
mately estimate  the  whole  number  of  cases  by  comparing  the  figures 
we  have  with  the  reputed  practice  of  the  physicians  in  Salem  from 
whom  no  report  has  been  received,  the  number  would  considerably 
exceed  900. 

The  epidemic  has  been  so  wide-spread,  and  the  failure  to  trace 
many  cases  to  any  contagion  have  been  so  numerous  in  the  experi- 
ence of  our  ph^'sicians,  that  we  are  led  to  conclude  that,  like  the 
distemper  which  afflicted  horses  in  the  year  1873,  it  spreads  through 
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some  unknown  miasm.  Not  only  the  uncleanly  sections  of  the  city 
have  been  visited,  but  families  whose  surroundings  seemed  unexcep- 
tionable have  suffered  by  this  disease.  Therefore  we  do  not  find  the 
source  of  diphtheria  in  filth  and  insufficient  sewerage  ;  but  one  can- 
not help  thinking  that  it  has  found  its  best  nidus  in  localities  and 
among  people  whose  hygienic  conditions  were  unfavorable.  Insuf- 
ficient nourishment,  insufficient  clothing,  ill-ventilated  apartments, 
tobacco-smoke  in  small  rooms,  extremes  of  temperature  in  a  room 
which  must  be  used  at  one  and  the  same  time  for  cooking,  washing^ 
dining,  and  sitting  room,  wet  feet,  reeking  odors  from  foul  yards, 
dirty  stairways  and  cellars  of  old  houses,  exposure  in  the  use  of 
cold  and  uncleanly  privies,  are  all  calculated  to  produce  irritation 
of  the  throat  and  respiratory  organs,  and  to  diminish  their  powers 
of  resistance  to  any  morbid  poison. 

Of  the  contagiousness  of  diphtheria,  when  one  is  directly  associ- 
ated with  the  disease,  we  have  abundant  evidence ;  but,  with  so 
many  apparently  sporadic  cases,  it  is  hard  to  find  evidence  that  one 
who  has  not  himself  been  affected  by  the  disease  can  bear  it  to 
another. 

Having  alluded  to  the  keeping  of  swine  within  the  city  limits,  I 
will  add  that  this  custom,  forbidden  by  our  city  laws,  appears  to 
have  been  winked  at  by  our  city  officials.  A  much  smaller  number 
have  been  kept  during  the  past  year,  not  altogether  because  of  a 
more  strenuous  enforcement  of  the  law,  but  because  the  people  say 
it  does  not  pay  to  make  pork.  The  reduction  of  the  number  of 
swine  has  not  proved  an  unlimited  good,  since  now  the  people  of 
certain  neighborhoods  (as  in  the  lower  part  of  Ward  1)  find  it 
troublesome  to  dispose  of  their  swill,  so  that  much  more  garbage  lies 
scattered  about  the  yards.  Our  present  mayor,  General  H.  K. 
Oliver,  has  called  the  attention  of  the  city  government  to  the  expe- 
diency of  providing  for  the  removal  of  swill,  ashes,  and  all  refuse 
from  the  houses,  at  the  expense  of  the  city.  This  could  be  so  done 
as  to  improve  our  sanitary  condition  at  small  expense ;  since  the 
value  of  the  pork  that  could  be  thus  raised,  and  the  value  of  the 
real  estate,  created  by  the  filling  in  of  stagnant  basins  with  ashes 
and  the  refuse  of  gardens,  would  go  far  toward  reducing  the  expense 
of  collecting  the  material. 

The  incompleteness  of  our  system  of  sewerage  is  due  to  the  fact 
that,  according  to  the  present  law,  sewers  can  be  laid  only  as  the 
owners  of  estates  can  unite  in  requesting  them.  Hence  it  not  only 
happens  that  the  indifference,  or  penuriousness,  or  possibly  pecuniary 
embarrassment,  of  a  few,  may  deprive  a  large  section  of  a  much- 
needed   relief;   but   sometimes   the  natural   and   most  economical 


1877.]  HEALTH  OP  TOWNS.  451 

route  cannot  be  pursued,  and  an  outlet  must  be  sought  by  a  cir- 
cuitous and  expensive  course.  It  is  very  evident  that,  with  the 
introduction  of  Wenham  water,  so  much  larger  a  body  of  water 
is  distributed  over  our  city  by  the  free  use  of  our  water-works, 
that  the  old  methods  of  getting  rid  of  sewage  are  quite  insufficient ; 
and,  as  the  city  has  provided  for  drenching  the  city  with  water,  it 
should  also  provide,  by  the  most  equable  plan,  for  an  outlet  for  the 
refuse. 

An  unusual  interest  in  sanitary  matters  exists  among  the  present 
members  of  our  city  government.  The  insufferable  stenches,  from 
which  we  suffered  last  summer,  aroused  people  and  officials  alike. 
Two  mass  meetings  were  held,  at  which  the  evils  from  which  we 
were  annoyed  were  enumerated,  and  resolutions  adopted,  requesting 
our  board  of  health  to  deal  vigorously  and  effectually  with  existing 
nuisances.  The  board  responded  by  remedying,  at  once,  the  most 
conspicuous  evil,  by  filling  up  a  portion  of  the  mill-pond  and  cover- 
ing the  flats  around  the  margin  of  the  remainder  with  gravel.  They 
also  gave  their"  attention  to  devising  a  method  to  keep  the  North 
River  and  its  banks  free  from  filth.  In  these  and  related  matters 
our  late  mayor,  Henry  Williams,. was  active  and  much  interested. 
His  successor,  as  you  know,  is  an  enthusiast  in  sanitary  matters, 
and  has  a  board  of  aldermen  and  common  council  from  whom  he  is 
likely  to  have  hearty  cooperation.  "We  have  hopes,  this  year,  of 
the  appointment  of  a  board  of  health  which  shall  be  independent  of 
the  city  government,  and  expect  a  practical  and  efficient  dealing 
with  the  sanitar}^  perils  which  we  have  so  often  recounted. 

Your  correspondent  gratefully  acknowledges  his  indebtedness  to 
those  physicians  who  have  furnished  him  with  reports  of  their  cases, 
and  to  Mr.  Charles  H.  Hayward  for  his  skilful  drawing  of  the 
accompanying  map  (page  447). 


Diphtheria  in  Lowell  in  1876. 

The  year  just  closed  has  been  a  memorable  one  for  Lowell,  because 
in  it  the  city  has  been  visited  by  the  most  fatal  epidemic  ever  known 
in  its  histor}^,  if  we  add  to  the  158  reported  deaths  from  diphtheria, 
63  deaths  from  croup,  and  10  from  diphtheria  known  to  be  incor- 
rectly returned  under  other  names,  and  thus  reach  an  aggregate  of 
231.  The  epidemic  of  typhoid  fever  in  1846,  and  of  small-pox 
in  1871,  alone  can  claim  a  comparison  with  these  figures. 
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DEATHS. 

1846. 

18  71.* 

1876. 

Population  of  Lowell, 

Deaths  from  typhoid  fever,     .... 

from  small-pox, 

from  diphtheria  and  croup, 
per  1,000  of  population,     . 

Percentage  of  all  deaths,        .... 

29,127 
101 

3.38 
14.64 

41,000 

178 

4.33 
17.25 

51,000 

231 

4.50 
20.20 

*  During  this  year  the  mortality  from  cholera  infantum  was  exceedingly  low  in 
comparison  with  other  years. 

During  the  first  half  of  the  year,  the  death-rate  was  decidedly 
lower  than  it  had  been  for  eight  years,  within  the  same  period  ;  but 
the  month  of  July,  with  its  high  temperature  and  unusual  rainfall, 
rolled  up  the  unprecedented  number  of  160  deaths,  of  which  68 
were  from  cholera  infantum  and  8  from  diphtheria. 

August,  usually  the  wettest  of  months,  was,  this  year,  the  driest ; 
and  this  circumstance  had  its  effect  on  the  remaining  five  months, 
during  which  the  water-supply  from  the  river  to  the  mills  was  ex- 
traordinarily limited.  Many  of  the  wells,  also,  were  quite  low  from 
time  to  time.  Whether  on  account  of  these  facts,  or  in  spite  of 
them,  the  mortality  from  cholera  infantum,  which,  during  the  pre- 
vious two  years,  was  at  its  maximum  in  August,  was  this  year 
greatest  in  July ;  and  the  epidemic  of  diphtheria,  partially  re- 
awakened in  July,  was  now  under  full  headway. 

-Had  it  not  been  for  this  epidemic  of  diphtheria,  the  annual  death- 
rate  would  have  been  considerably  below  the  average.  There  were 
only  20  deaths  from  typhoid  fever  and  5  from  scarlet  fever.  The 
accompanying  chart  illustrates  some  of  the  facts  already  stated. 


Diphtheria. 

In  the  early  part  of  the  year  diphtheria  was  quite  strictly  confined 
to  the  localities  in  which  it  had  existed  during  the  previous  fall. 
In  January  the  mortalit}^  reached  the  highest  point  which  it  had  yet 
attained.  From  March  to  July  the  disease  appeared  to  be  almost 
entirely  suspended,  but  took  a  fresh  start  in  the  latter  month, 
especially  on  River  Street,  where  it  raged  for  two  months.  From 
this  time  the  epidemic  began  to  be  more  general,  and,  in  the  month 
of  August,  cases  sprang  up  in  the  most  widely  separated  parts  of 
the  city.  The  chart,  before  mentioned,  shows  some  of  the  relations 
of  diphtheria.  The  proportion  of  deaths  to  recoveries  has  been 
stated  by  several  physicians  to  be  1  to  5  or  6. 


WEEK    ENDING 
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Nature  of  the  Disease. — The  general  character  of  diphtheria,  as  it 
has  appeared  in  Lowell  during  the  past  year,  is  that  of  a  blood 
poison  which  manifests  itself  by  constitutional  symptoms  in  excess 
of  the  local  signs.  The  latter  appear  early,  in  the  form  of  white 
membraneous  patches,  situated  on  either  or  both  tonsils  and  the  back 
part  of  the  mouth,  which  are,  at  the  same  time,  sore.  The  breath 
is  usually  fetid.  The  attack  is  sudden,  the  course  rapid.  Death 
takes  place  either  by  difficulty  of  breathing,  due  to  the  extension  of 
the  membrane  to  the  larynx,  or  by  exhaustion  ;  and  recovery  is  slow 
on  account  of  the  great  debility  incurred.  The  after-effects  con- 
sist mainly  of  paralysis  of  various  parts  of  the  body.  The  most 
common  form  of  paralysis,  observed  in  this  epidemic,  has  been  that 
of  the  palate.  One  man,  after  a  severe  attack,  lost  the  whiskers  on 
one  side  of  his  face. 

Age,  Sex  and  Race. — Children  under  10  3^ears  of  age  are  the  most 
susceptible  to  infection.  In  families  infected  with  the  disease, 
adults  are  very  rarely  the  first  to  be  attacked.  The  following  table 
gives  the  mortuary  record  with  respect  to  ages  : — 

Under  1  year, 25  deaths. 

1  to    2  years,  .        .        ....        .        .        .45 

2  to    5      "  .        . 93 

6  to  10      " 47 

10  to  15      «         .        .        ^       .        .        .,        .        .5 

15  to  20      " 5 

20  to  30      " 1  death. 

Out  of  303  cases  of  diphtheria,  144  were  males  and  159  females. 

Of  318  persons  affected,  174  were  of  Irish,  114  of  American,  14 
of  English,  13  of  French,  2  of  Scotch,  and  1  of  Swedish  parentage. 

Locality. — A  map  representing  the  elevations  of  different  parts  of 
the  city,  which  are  referred  to  mean  low-water  mark  at  Central- 
ville  Bridge,  or  32  feet  below  the  top  of  Pawtucket  dam,  as  a 
standard,  shows  that  the  vast  majority  of  deaths  have  occurred  within 
a  range  of  from  10  to  45  feet  above  mean  low-water  mark.  There 
were  about  38  deaths  within  a  range  of  50  to  74  feet ;  there  were 
two  deaths  at  heights  of  98  and  110  respectively,  the  first  in  an 
improperly-drained  region  on  the  slope  of  a  springy  hill ;  the  second 
in  a  dry  place,  with  the  supposition  that  the  patient  contracted  the 
disease  in  a  lower  situation  just  above  a  swamp.  In  a  certain  region 
85  feet  above  low-water  mark,  on  the  slope  of  a  ledgy,  imperfectly- 
drained  hill,  and  amidst  suspicion  of  contagion,  occurred  2  deaths  in 
one  family ;  and  on  another,  at  a  height  of  80,  was  a  group  of  cases 
in  a  house  whose  drainage  was  exceedingly  bad. 

The  high  ground  of  Centralville,  to  the  east  of  Bridge  Street, 
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•which  consists  of  puddling  gravel  interspersed  with  bowlders,  the 
larger  part  of  the  fourth  ward,  including  the  "  Lowell  Highlands," 
and  some  of  the  recently  annexed  territory,  the  soil  of  which  is 
partly  sandy  and  partly  rocky,  and  Ayer  city,  largely  high  and 
sandy,  were  almost  wholly  untouched  by  the  diphtheritic  scourge. 
Two  deaths  in  the  latter  district  took  place  in  a  low  swamp. 

The  only  corporations  which  suffered  greatly  were  the  Lawrence, 
Tremont,  Suffolk,  and  Merrimac,  in  the  first  ward ;  excepting 
the  last  three  mills,  there  were  only  5  deaths,  although  there  were 
several  mild  cases.  The  imperfectly  drained,  damp  hillside  in  the 
sixth  ward,  sloping  down  to  the  Concord ;  the  valley  of  the  Con- 
cord, and  of  the  Meadow  Brook  rivers  in  the  third  ward,  in  which 
lies  the  quarter  known  as  the  "  Flats," — these  all  contribute  their 
quota  of  victims ;  but  the  weight  of  the  epidemic  fell  upon  the  low- 
lying  district,  which,  bordering  on  the  river  and  intersected  by 
canals,  comprises,  on  the  city  side  of  the  river,  the  first  ward  and  a 
part  of  the  fifth.  On  the  Centralville  side  is  the  low  land,  inclusive 
of  River  Street,  which  yielded  8  deaths  within  a  line  of  1,000  feet, 
and  is  a  part  of  the  region,  the  insanitary  conditions  of  which  were 
pointed  out  in  the  last  annual  report.  There  were,  in  the  entire 
district  just  described,  117  deaths. 

Foci  of  Disease. — The  Merrimac  Corporation  has  been  more  severe- 
ly scourged  by  the  epidemic  than  any  other  part  of  the  city,  when  we 
consider  the  small  space  infected.  There  were,  in  all,  32  cases ; 
there  were  four  deaths  and  eleven  cases  in  a  block  of  houses  on 
Prince  Street,  in  a  very  low  and  damp  situation.  The  vaults  in  the 
rear  of  this  block,  as  well  as  those  in  the  rear  of  the  block  on  Col- 
burn  Street,  are  not  connected  with  the  sewer.  The  soil,  in  this 
vicinity,  was  originally  a  swamp,  and  has  since  been  filled  in,  5  or 
6  feet.  It  consists  of  rich  mould,  resting  upon  sand.  In  the  midst 
of  this  region  is  situated  a  well,  the  water  from  which  was  used  by 
ten  of  the  families  infected.  Mr.  Pierson,  chemist  of  the  Merrimac 
Print  Works,  made  an  examination  of  this  water,  the  result  of  which 
is  given  (No.  1)  in  the  following  table : — 
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The  original  sewers  of  this  corporation  were  built  for  the  purpose 
of  carrjang  off  the  sink-water  alone  ;  some  of  these  drains  still  remain, 
and  are  more  or  less  used.  They  are  of  small  calibre,  and  are  made 
of  stone  loosely  thrown  together  without  mortar  or  cement.  They 
are  connected  with  the  main  sewers,  which  are  of  later  date  and  more 
solidly  constructed.  The  main  sewers,  which  were  built  for  the 
purpose  of  emptying  the  vaults,  have  calibres  varying  from  18  to  20 
inches,  and  an  average  pitch  of  y\  of  an  inch  to  a  foot.  Each 
sewer  begins  at  Moody  Street,  with  a  blind  extremity,  and  receiving 
the  sewage  from  the  mills  at  the  opposite  end,  empties  into  the 
river  through  large  race-ways,  except  on  Colburn  Street,  where 
a  connection  is  iBrst  made  with  the  city  sewer.  The  great  defects 
of  this  system  of  sewerage  consist  in  a  want  of  sufficient  water  to 
carry  off  the  refuse  matter,  and  an  absence  of  traps  in  the  vaults 
and  surface  connections  ;  so  that,  in  dry  seasons,  such  as  that  alone 
described,  there  is  a  considerable  escape  of  sewer-gas  both  into 
houses  and  passage-waj's.  The  lack  of  communication  between  the 
sink-drains  and  vaults  contributes  to  this  deficiency  of  fluid.  It 
would  be  interesting  to  inquire  what  influence  the  size  of  the 
race-ways,  which  are  very  large  in  proportion  to  the  gateless  mouths 
of  the  sewers,  have,  in  certain  directions  of  the  wind,  on  the  backing 
up  of  gases. 

In  a  certain  block  on  Dummer  Street,  always  considered  unhealthy, 
bounded  on  one  side  by  a  suspicious  sewer,  and  on  the  other  by 
noisome  vaults,  there  occurred,  in  September,  five  cases  of  virulent 
dj'Sentery,  which  destroyed  three  lives  within  as  many  weeks. 
About  the  same  time  there  were  two  deaths  from  diphtheria  on  the 
same  spot,  and  since  then  three  deaths  from  diphtheria  have  taken 
place  in  the  same  neighborhood. 

In  a  notoriously  filthj^  intermural  space,  reeking  with  sewage, 
called  Maiden  Lane,  there  co-existed,  in  the  summer,  a  case  of 
malarial  fever  and  a  group  of  children  sick  with  diphtheria,  of  whom 
two  died. 

In  a  very  old  and  dilapidated  house,  on  Third  Street,  near  the 
corner  of  Bridge  Street,  at  a  low  elevation  in  Centralville,  a  house, 
in  the  cellar  of  which  water  frequentlj'^  stands,  there  were  three  cases 
of  typhoid  fever  in  the  fall  of  1875,  and  afterwards  three  deaths 
from  diphtheria  and  croup.  The  sewage  and  other  filth  is  thrown 
into  the  yard,  around  a  well,  which  speaks  for  itself  in  our  list  of 
analyses.     (No.  2,  page  455.) 

In  other  quarters  of  the  cit}^  we  have  gathered  interesting  facts. 
In  a  house  situated  in  high,  open,  cleanly  country,  a  lad  of  17  died 
of  diphtheria  in  August.     The  lad's  sleeping-room  was  in  the  range 
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of  filthy  odors  which  proceeded  from  a  leaky  water-closet  pipe  and 
from  a  dry  well. 

Oa  the  bank  of  the  Meadow  Brook  River,  in  the  lowest  part  of 
the  region  called  "  the  Flats,"  there  is. a  block  of  houses  where  the 
stench  from  the  vaults  and  drains  is  very  great.  Nearly  every 
.  family  in  the  house  had  one  or  more  cases  of  diphtheria.  In  one 
of  the  families  there  was  a  case  of  t^'phoid  fever  beside  two  cases 
of  diphtheria,  one  of  which  was  fatal. 

Early  in  May,  a  certain  lad  was  taken  sick  with  diphtheria  in  a 
severe  form.  The  odor  from  the  disease  penetrated  into  the  room 
where  the  milk,  which  supplied  the  nourishment  of  a  neighbor's  child, 
was  in  the  habit  of  standing  several  hours  every  day  before  use. 
The  child  was  eight  months  old  and  lived  in  a  healthy  locality.  In 
two  weeks  after  the  lad  was  taken  sick,  the  babe  was  attacked  with 
the  same  disease  and  died. 

In  the  month  of  January,  an  epidemic  of  diphtheria  broke  out 
among  some  children  who  attended  a  school  in  Pawtucketville.  The 
first  child  attacked  lived  in  a  mucky  hollow,  in  a  filth}^  family.  She 
was  taken  January  5th,  and  on  the  night  of  the  7th  "three  other 
children,  living  in  .remote,  healthy  regions,  and  at  opposite  points 
of  the  compass,  sickened ;  afterwards  there  were  15  cases  of 
sore  throat  from  the  same  school  within  two  weeks.  Some  cases 
occurred  in  February,  independent  of  the  school.  The  circumstances 
of  the  sickness  among  the  children  pointed  somewhat  to  contagion, 
but  the  evidence  in  favor  of  this  view  was  not  suflSciently  strong. 
Water  from  three  of  the  wells  (Nos.  3,  4,  and  5,  page  455),  in  this 
locality,  were  examined  by  Mr.  Pierson  and  found  to  be  pure. 

The  facts  which  are  here  brought  together  form  only  a  part  of  the 
evidence  which  goes  to  show  that  in  diphtheria,  whose  ultimate 
origin  is  unknown,  its  manifestations,  although  often  erratic,  are 
reducible  to  certain  laws.  Admitting  that  the  cause  is  external  in 
the  individual,  which  appears  reasonable,  it  seems  to  me  that  con- 
firmation of  the  idea  that  the  atmosphere  is  a  carrier  of  the  poison, 
is  obtained  in  the  fact  that  we  have  on  record  four  deaths  from 
diphtheria  in  infants  whose  diet  consisted  exclusively  of  the  mother's 
milk.  Of  contagion  we  have  had  such  striking  proofs  that  our  phy- 
sicians generally  have  testified  their  belief  in  it. 

The  peculiar  susceptibility  of  children  to  the  disease,  as  well  as 
its  great  fatality  among  them,  is  also  well  established. 

The  favorite  haunts  of  the  Lowell  epidemic  have  been  low  levels 
in  the  midst  of  more  or  less  insanitary  surroundings.  If  it  be 
objected  that  many  low  and  filthy  localities  are  exempt  from  the 
disease,  I  reply,  so  also  certain  microscopic  organisms  are  absent 

6S 
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from  many  stagnant  pools,  but  the  fact  still  exists  that  those  organ- 
isms are  generally  found  in  stagnant  pools.  If  it  be  said,  on  the 
other  hand,  that  diphtheria  occurs  in  high  and  healthy  localities,  I 
insist  upon  the  rule,  and  point  to  the  fact  that  many  plants,  whose 
general  habitat  is  moist  and  fertile  lowlands,  are  sometimes  found  on 
dry  highlands. 

In  conclusion,  I  submit  this  report  as  a  step  towards  wider  gen- 
eralizations than  investigations  in  a  single  locality  render  possible. 


Replies  from  Correspondents. 

From  213  cities  and  towns,  reports  have  been  received 
relating  chiefly  to  the  occurrence  or  not  of  diphtheria  during 
the  year,  and  to  the  circumstances  which  have  been  connected 
with  its  appearance.  So  far  as  these  replies  are  concerned, 
the  opinions  of  physicians  agree,  in  the  main,  that  the  causes 
of  the  disease  are  in  part  telluric,  or  meteorological,  and  at 
present  unknown,  and  that  it  is  contagious,  infectious,  and 
attended  with  the  greatest  mortality  and  severity  where  gen- 
erally insanitary  conditions,  especially  soil-moisture  and  filth, 
prevail.  Like  all  other  diseases,  it  is  prone  to  attack  persons 
debilitated  from  any  cause.  A  certain  number  of  cases,  which 
remain  unexplained  now,  might  in  the  future  develop  facts 
which  would  modify  their  at  present  "  mysterious  "  nature. 

Diphtheria  has  apparently  left  untouched  or  only  slightly 
affected,  in  1876,  a  large  number  of  towns  where  it  was  very 
rife  in  1875.  Most  of  the  western  part  of  the  State  has  been 
comparatively  free  from  it,  especially  the  valleys  of  the  Deer- 
field,  Miller,  and  Connecticut  rivers,  which  sufifered  so  much 
previously;  the  exceptions  being  Williamstown,  Adams,  and 
Holyoke,  where  the  disease  was  for  a  time  quite  severe  and 
fatal ;  portions  of  Westhampton,  Northfield,  Granby,  North 
Amherst,  Ware,  Warren,  Brookfield,  and  South  Hadley  Falls, 
where  it  was  less  so,  and  a  few  other  towns  contiguous  to 
some  of  the  above,  where  there  were  local  epidemics,  not 
severe  or  very  extensive,  and  sporadic  cases. 

In  the  central  part  of  the  State,  diphtheria  was  prevalent 
but  not  very  fatal  in  Worcester,  most  of  the  year ;  in  Fitch- 
burg  quite  fatal ;  in  Princeton  there  was  a  local  epidemic 
of  short  duration,  but  severe;  Pepperell  and  Groton  and 
to  a  less  extent  Ayer,  Lancaster  and  West  Boylstou  on  the 
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Nashua  River,  suffered  somewhat.  In  Framingham  and  a  half- 
dozen  of  the  adjoining  towns,  the  disease  was  quite  prevalent 
for  a  few  months  in  the  year ;  North  Easton  suffered  severely 
throughout  the  year.  In  Fall  River  and  in  the  towns,  ex- 
tending up  the  river  to  Taunton  and  eastward  to  Fairhaven, 
there  was  consitierable  prevalence  of  diphtheria  in  not  a  very 
fatal  form  ;  the  Cape  and  islands,  excepting  Plymouth  and  local 
epidemics  in  Yarmouth  and  Harwich,  were  very  free  from  it. 

From  Boston  along  the  north  shore  of  Massachusetts  Bay, 
the  disease  has  been  most  severe,  extending  also  up  the 
Charles  and  Mystic  rivers  to  some  extent,  visiting  Waltham 
with  severity  ;  Lynn,  Salem  and  Gloucester  suffered  the  most 
heavily ;  but  Beverly,  Manchester,  Swampscott,  Saugus  and 
the  other  towns  to  a  considerable  degree.  On  the  Merrimac 
River,  Lowell,  with  its  shallow  soil  overlying  rock,  had  the 
greatest  prevalence  and  fatality ;  in  Lawrence  and  Methuen 
there  was  less  of  the  disease,  with  not  considerable  fatality ; 
in  Haverhill  there  were  comparatively  few  cases ;  and  in 
Newburyport  it  was  somewhat  prevalent  only  in  November 
and  December. 

Diphtheria  is  described  by  Hippocrates,  is  known  to  have 
been  prevalent  near  the  Cambridge  marshes  at  least  as  early 
as  the  beginning  of  the  present  century,  and  first  received  a 
distinct  place  in  death-returns  as  diphtheria,  the  name  given 
it  by  Bretonnau  after  his  careful  investigation  of  the  epidemic 
at  Tours,  in  1818  ;  he  did  not  consider  it  contagious.  The 
epidemic  in  France  of  1855,  which  is  thought  to  have  reached 
England  by  way  of  Boulogne,  established  its  contagious 
character  in  the  opinion  of  the  English  sanitarians.  During 
the  first  half  of  the  present  century,  it  has  been  returned  in 
English-speaking  countries  as  croup,  scarlet  fever,  ulcerated 
or  putrid  sore  throat,  angina  trachealis^  cynanche  maligna,  etc. 
In  the  epidemics  of  the  last  three  years  in  Massachusetts, 
the  greatest  severity  and  fatality  have  been  reached  in  rural 
districts,  corresponding  in  a  general  way  with  the  experience 
of  England.  In  that  country,  "generally,  it  is  more  fatal 
where  there  are  offensive  privies  than  in  towns  with  water- 
closets  ;  but  cases  are  found  in  the  year  in  variable  numbers 
in  every  county  and  almost  in  every  district."  That  diphthe- 
ria is  not  as  highly  contagious  and  infectious  as  scarlet  fever 
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is  rendered  certain  from  the  fact  that,  unlike  the  latter,  it 
does  not  prevail  most  in  densely-populated  places,  where  the 
opportunities  for  contagion  and  infection  are  best.  That  it  is 
like  tj'phoid  fever  in  being  more  common  in  country  districts, 
where  there  are  moi^e  chances  of  filth-infection  from  privies, 
cesspools,  polluted  wells,  etc.,  would  be  a 'fair  reason  for 
classing  it  among  the  filth  diseases,  unless,  like  yellow  fever 
and  intermittent  fever,  it  is  intimately  connected  with  emana-' 
tions  from  undrained  land. 

Of  course,  the  causes  of  disease,  or,  at  least,  the  conditions 
under  which  disease  occurs  are- exceedingly  complex  and  not 
simple,  so  that  in  most  cases  it  is  extremely  difficult  to  give 
its  precise  or  even  approximate  value  to  each  factor.  This 
will  be  noticed  in  the  replies  of  our  correspondents,  who  are 
quite  guarded  in  assigning  sole  causes  to  certain  phenomena. 
While  thorough  investigation  is  valuable  in  settling  these  ques- 
tions, and  often  directs  research  with  scientific  precision,  it 
should  be  remembered  that  science,  as  well  as  ignorance,  some- 
times has  its  narrowness,  and  that  false  conclusions  may  as 
easily  be  reached  by  pushing  minute  examination  of  a  single 
point,  as  by  general  and  what  is  scientifically  called  careless 
observation.  A  striking  illustration  of  this  statement  may 
be  found  in  the  case  of  four  difierent  recent  reports  explaining 
the  infantile  diarrhoea  in  an  English  city,  all  by  different 
"causes."  It  may  be  fairly  questioned  whether  the  great 
attention  now  given  to  "filth  diseases"  and  drainage,  impor- 
tant as  they  are,  does  not  often  mislead  people  into  overlook- 
ing other  and  potent  sources  of  ill-health. 

The  replies  of  the  correspondents  given  below  refer  to 
diphtheria,  unless  it  is  otherwise  stated.  The  following  table 
shows  at  a  glance  the  main  facts  with  regard  to  the  preva- 
lence, etc.,  of  diphtheria  during  the  past  year,  so  far  as  our 
correspondents  are  able  to  report  from  their  own  experience 
and  from  conversation  with  others. 

The  contamination  of  water  used  for  domestic  purposes 
reported  in  Kingston  (page  482)  is  well  worth  noting,  con- 
sidering the  great  distance  of  the  source. 

Dr.  Hulbert's  report  of  the  epidemic  of  typhoid  fever  in 
South  Dennis  suggests  the  danger  of  living  in  a  filth-laden  air. 
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TOWNS. 


Populat'n 

by  Census 

of  1875. 


Prevalence  of  Diphtheria  in  1S76. 


Conditions  under  which  the 
disease  occurred. 


Abington,  . 
Acton, 
Acushnet, . 
Adams, 
Amesbuiy, 
Amherst,  . 

Andover,  . 
Arlington, 
Ashburnham, 
Ashby, 
Ashfleld,    . 
Ashland,   . 

Athol, 

Attleborough, 

Ayer, 

Barnstable, 

Barre, 
Becket, 
Belchertown, 
Bellingham, 

Berlin, 
Berliley,    . 
Bernardston, 
Beverly,     . 

Blackstone, 
Blandford, 
Bolton, 
Boston, 

Boxborough, 
Boylston,  . 
Bradford,  . 
Brewster,  . 
Braintree,  . 
Bridgewater, 
Brimfield,  . 
Brockton,  . 

Brookfield, 

Brookline, . 
Buckland, 
Cambridge, 
Carlisle,     . 

Chelsea, 

Chester, 

Chicopee, 

Chilmark, , 

Clinton, 

Conway, 

Dartmouth, 

Deerfield,  . 


Dennis, 

Douglas, 

Dover, 


3,241 
1,708 
1,059 
15,760 
5,987 
3,937 

5,097 
3,906 
2,141 
962 
1,190 
2,211 

4,134 
9,224 

1,872 

4,302 

2,460 
1,329 
2,315 
1,244 

987 

781 

991 

7,263 

4,640 

964 

987 

341,919 

318 
895 
2,347 
1,219 
4,156 
3,969 
1,201 
10,578 

2,660 

7,500 
1,921 

47,838 
548 

20,695 
1,396 

10,331 

508 

6,781 

1,452 

3,434 

3,414 


3,369 

2,202 
650 


No  cases  known, 
Few  cases  in  October, 
Epidemic  in  October, 
Prevalent  in  North  Adams,     . 
Few  cases  in  Nov.  and  Dec,   . 
Prevalent  in  northern  part  in 

last  half  of  the  year,     . 
Few  cases  in  spring. 
Few  cases,        .... 
Local  prevalence  in  summer,  . 
No  cases  known, 
Very  few,  if  any,  cases,   . 
Few  cases  throughout  the  year, 

Very  rare, 

Few  cases,  and  very  mild. 
Local  epidemic  in  November 

and  December,      ... 
Very  few  cases, 

Few  cases,        .... 
Very  few  cases  in  December,  . 
Very  few  cases. 
Very  few  cases, 

No  cases  known, 

Few  cases,  but  very  fatal, 

No  cases  known. 

Prevalent,  and  in  May  rife,     . 

Only  two  cases  known,    . 

No  cases  known, 

No  cases  known. 

Quite  prevalent,  especially  in 

suburban  parts,     . 
No  cases  observed,  .        . 
Very  few  cases. 
No  cases  known. 
No  cases  known. 
Very  few  cases  in  March, 
Very  few  cases ;  none  fatal,    . 
■  Only  two  cases  known, — fatal. 
Severe  epidemic  beginning  just 

at  the  close  of  the  year, 
Not  many  cases,  but  severe, 

Quite  prevalent. 
Very  few  mild  cases. 
Moderately  prevalent. 
Moderately  prevalent. 

Quite  prevalent. 
No  cases  known, 
Very  few  cases. 
No  cases  known, 
Few  cases. 
No  cases  known. 
Prevalent  in  one  locality   in 
autumn,  .... 
Few  cases   in  latter  part   of 
year,      .... 

No  cases  known. 

Few  mild  cases,  sporadic. 

No  well-marked  cases  kno^vn, 


Nothing  special. 
Soil  moisture. 
Varied. 
Doubtful. 

Nothing  special. 
Houses,  etc.,  well. 
Good,  and  bad  also. 
Damp  soil  and  filth. 


Not  especially  unfavor- 
able. 
Good. 
Not  stated. 

Good  and  bad. 

Polluted  air  and  well- 
water. 

Exposure  to  cold. 

Filth  and  moisture. 

Damp  and  filth. 

Good  and  bad ;  wet  and 
dry. 

Doubtful. 

Good  and  bad  surround- 
ings. 
Nothing  special. 


Under  investigation. 
Wet  and  dry. 


Not  satisfactory. 
Not  stated. 
?  Polluted  well. 

Wet  soil. 

More     commonly     wet 

soil. 
Mostly  wet  soil. 
Not  stated. 

Doubtful  and  various. 
Good  and  bad,  wet. and 

dry  soil. 
Generally  bad  drainage. 

Not  bad  generally. 

Nothing  noteworthy. 

Not  stated. 

Bad,  with  lack  of  cloth- 
ing, etc. 

Various ;  good  and  bad. 
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Conditions  under  which  the 

TOWNS. 

by  Census 
of  1875. 

Prevalence  of  Diphtheria  in  1876. 

disease  occurred. 

Dudley,     . 

2,653 

No  cases  observed,  . 

_ 

E.  Bridgewater, 

2,808 

Few  cases 

Wet  cellars  and  damp 

soil. 
Wet  soil. 

Eastham,  . 

638 

Very  few  cases. 

Easthampton,   . 

3,964 

Few  cases 

One  bad ;  the  rest  good. 

Easton, 

3,898 

Severe  epidemic, 

Nothing  noteworthy. 

Enfield,      . 

1,065 

Few  cases,        .... 

Generally  bad. 

Everett,     . 

3,651 

Quite  prevalent  and  severe,     . 

Generally  moist  soil. 

Fairhaven, 

2,768 

Moderately  prevalent. 

In  most  cases,  bad. 

Fall  River, 

45,340 

Prevalent,  but  mild,  through 
the  year,  and  epidemic  in 

Nov.  and  Dec 

Generally  bad. 

Falmouth, 

2,211 

No  cases  observed,  . 

-                  - 

Fitch  burg, 

12,289 

Quite  prevalent. 

All  parts  of  city  invaded. 

Florida, 

572 

Only  one  case  known, 

Not  stated. 

Foxborough,     . 

3,168 

Very  few  cases. 

Not  stated. 

Framingham,    . 

5,167 

Local  epidemic  in  autumn,  and 

somewhat  during  year, 

Mostly  wet  and  ill- 
drained. 

Franklin,  . 

2,983 

Local  epidemic ;  not  severe,    . 

Not  stated. 

Gardner,    . 

3,750 

Very  few  cases. 

Various ;  good  and  bad. 

Gay  Head, 

216 

No  cases  observed,  . 

-                  - 

Gloucester, 

16,754 

Very  prevalent  and  fatal, 

The  town  is  old,  badly 
drained,  and  supplied 
with  well-water. 

Granby,     . 

812 

Quite  prevalent, 

Various ;  good  and  bad. 

G't  Barrington, . 

4,385 

No  cases  known. 

-                  - 

Groton, 

1,908 

Quite  extensive,       .        .        . 

Mostly  wet  or  filthy. 

Groveland, 

2,084 

No  cases  observed,  . 

-                  - 

Hadley,     . 

2,125 

Prevalent  at  the  very  begin- 

ning of  the  year,  . 

Contagion  thought  to  be 
chief  cause. 

Halifax,    . 

568 

Prevalent,         .... 

Mostly  soil-moisture. 

Hanover,  . 

1,801 

Mild  local  prevalence, 

Good  and  bad. 

Hanson,     . 

1,265 

Quite  prevalent. 

Nothing  positive. 

Harvard,  . 

1,304 

No  cases  known. 

-                  - 

Haverhill, . 

14,628 

Not  extensively  prevalent. 

Nothing  noteworthy. 

Harwich,  . 

3,355 

Not  extensively  prevalent. 

High  ground;  contag'n. 

Hingham, . 

4,654 

Two  mild  epidemics,  in  spring 

and  in  Dec,  .        . 

Generally  good. 

Hinsdale,  . 

1,571 

Scarcely  any,    .... 

Fair. 

Holliston,  . 

3,399 

Some  cases  in  December, 

Varying;  good  and  bad. 

Holyoke,  . 

16,260 

Prevalent  and  fatal  last  half  of 

year, 

Doubtful'. 

Hopkinton, 

- 

Prevalent  and  fatal, . 

Not  stated. 

Hudson,    . 

3,493 

Few  cases,        .... 

Nothing  noteworthy. 

Huntington, 

1,095 

Few  cases,         .... 

Dampness  and  filth. 

Hyde  Park,      . 

6,316 

Severe  epidemic,  Feb.,  March 

and  April 

Generally  good ;  not 
often  bad. 

Kingston,  . 

1,596 

Prevalent,  but  mild,  last  half 

of  year, 

Nothing  peculiar. 

Lancaster, 

1,957 

Few  sporadic  cases  at  begin- 

ning of  year. 

Not  satisfactory  as  to 
cleanliness,  etc. 

Lawrence, 

34,907 

Mildly  prevalent  through  the 

year 

Foul  air  and  insufficient 
nutrition  greatest  fac- 
tors. 

Lee,   . 

3,900 

No  cases  known-. 

Leicester,  . 

2,770 

Few  mild 

Exposure  to  cold. 

Lenox, 

1,845 

No  cases  known, 

-                  _ 

Leominster, 

5,201 

Few  cases,         .... 

Soil  moisture  and  ?  filth. 

Lcverett,    . 

831 

Few  scattered  cases. 

Oftener  bad. 

Lexington, 

2,505 

Mildly  prevalent,     . 

Nothing  noteworthy. 
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Popuiat'n 

Conditions  under  which  the 

TOWNS. 

by  Census 
of  1875. 

Prevalence  of  Diphtheria  In  1876. 

disease  occurred. 

Leyden,     . 

524 

No  cases  known. 

_ 

Littleton,  . 

950 

No  cases  known. 

- 

Ludlow,     . 

1,222 

Very  few  mild  cases. 

No  facts. 

Lunenbui-g, 

1,153 

Very  few  cases. 

Generally  favorable. 

Maiden,     . 

10,843 

Moderately  prevalent. 

Usually  bad;  wet,  etc. 

Manchester, 

1,560 

Few  cases,        .... 

Usually  favorable. 

Mansfield, 

2,656 

No  cases  known, 

-                 - 

Marblehead,     . 

7,677 

Somewhat  prevalent  through 

the  year 

Oftener  in  wet  soil. 

Marlborough,    . 

8,424 

Prevalent  at  close  of  year, 

Variable. 

Mattapoisett,     . 

1,361 

No  cases  known. 

- 

Medfield,  . 

1,163 

Very  rare,        .... 

Soil  moisture. 

Medway,  . 

4,242 

Few  mild  cases,        .        . 

- 

Melrose,    . 

3,990 

No  cases  known, 

_                  _ 

Methuen,  • 

4,205 

Local  prevalence,     . 

Nothing  noteworthy. 

Middleborough, 

5,023 

Mildly  prevalent,     . 

Nothing  noteworthy. 

Middlefleld,      . 

603 

Very  rare,        .... 

Exposure  and  bad  ven- 
tilation. 

Middleton, 

1,092 

No  cases  known, 

- 

Milford,    . 

9,818 

Severe  in  first  part  of  the  year. 

more  mild  later,    . 

Nothing  noteworthy. 

Millbury,  . 

4,529 

Few  severe  cases  in  August 

and  September,     . 

Soil  moisture  and  innu- 
trition. 

Monson,    . 

3,733 

No  real  cases  known, 

- 

Montague, 

3,380 

Few  mild  cases ;  one  fatal. 

Nothing  noteworthy. 

Monterey, . 

703 

No  cases  known. 

- 

Nantucket, 

3,201 

One  case, 

Damp  soil. 

Natick, 

7,419 

Isolated  cases  throughout  the 

year, 

Varied ;  generally  not 
bad. 

Needham, . 

4,548 

No  cases  observed,  . 

New  Bedford,   . 

25,876 

Few  mild  cases. 

- 

Newburyport,   . 

13,323 

Prevalent  in  Nov.  and  Dec,   . 

Nothing  noteworthy. 

New  Marlboro', 

2,037 

No  cases  known. 

—                  — 

Newton,    . 

16,105 

Prevalent  during  the  year. 

Nothing  noteworthy. 

Norfolk,    . 

920 

Local  epidemic. 

Not  stated. 

Northampton,  . 

11,108 

Unusual  good  health, 

_ 

North  Andover, 

2,981 

Local  prevalence  latter  part  of 

year, 

Unfavorable,  as  a  rule. 

Northborough, . 

1,398 

No  well-marked  cases,    . 

- 

Northfield, 

1,641 

Local  prevalence,  not  extensive, 

Favorable. 

North  Reading, 

979 

No  cases  known, 

-                  - 

Orleans,     . 

1,373 

No  well-marked  cases,    . 

- 

Oxford,      . 

2,938 

No  cases  known. 

- 

Palmer, 

4,572 

Very  few  cases, 

Chiefly  by  contagion. 

Pax  ton, 

608 

Few  mild  cases, 

—                  — 

Peabody,  . 

8,066 

Quite  prevalent  and  fatal. 

- 

Pepperell, . 

1,924 

Unusually  prevalent. 

"Worst  cases  in  damp 
places,  etc. 

Peru,. 

443 

Scarcely  any  cases, . 

-                 - 

Petersham, 

1,203 

No  cases  known. 

- 

Pittsfield,  . 

12,627 

Not  extensively. 

Something  wrong  in 
most  cases. 

Plymouth, 

6,370 

Quite  prevalent. 

- 

Plympton, 

755 

Prevalent  last  third  of  year,    . 

Soil  moisture  oftenest. 

Princeton, 

1,063 

Severe  local  epidemic. 

Nothing  noteworthy,  ex- 
cept contagion. 

Quincy,     , 

9,155 

Prevalent,  but  not  excessively 

Randolph, 

4,061 

so, ...... 

Few  cases  at  close  of  year. 

Generally    among    for- 

,                             » 

eigners. 

Reading,   . 

3,186 

Few  cases ;  one  fatal, 

Generally  nothing  note- 
worthy. 

Rockland, 

4,203 

Local  epidemic  in  last  quarter 

of  year, 

Dampness  of  soil. 
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Rockport,  . 
Salisbury, . 

Saugus,     . 

Sandwich, 

Sharon, 

Shelhurne, 

Sherborn,  • 

Shirley, 

Shrewsbury, 

Shutesbury, 

Somerville, 

Southbridge, 

South  Hadley, 

Somerset,  . 

South  Abington 

South  Scituate, 

Spencer,    . 

Springfield, 

Sterling,    . 

Stockbridge, 

Stoneham, 

Stoughton, 

Sturbridge, 

Sudbury,  . 

Sunderland, 

Sutton, 

Swampscott, 

Taunton,   . 

Tewksbury, 
Tisbury,    . 
Topsfield,  . 
Tyringham, 
Upton, 
Uxbridge  . 
Wakefield, 
Wales, 
Waltham, . 
Walpole,   . 
Ware, 

Warren,    . 

Watertown, 

Webster,   . 

Westborough, 

West  Boylston, 

W.  Brookfield, 

Westfield  . 

Westhampton, 

West  Newbury 

W.  Springfield, 

W.  Stockbridge, 

Wej'mouth, 

Williamsburg, 

Williamstown, 

Wilmington, 

Winchendon, 

Winchester, 

Windsor,  . 
Winthrop, 


4,490 
4,078 

2,578 
3,417 
1,330 
1,590 

999 
1,352 
1,524 

558 

21,868 

5,740 

3,370 

1,940 
2,456 
1,878 
5,451 
31,053 
1,569 
2,089 
4,984 
4,842 
2,213 
1,177 
860 
3,051 
2,128 

20,429 

1,997 
1,525 
1,221 
517 
2,125 
3,029 
5,349 
1,020 
9,945 
2,290 
4,142 

3,260 

5,099 

5,059 
5,140 
2,902 
1,903 
8,429 

556 
2,021 
3,739 
1,981 
9,819 
2,029 
3,683 

879 
3,762 
3,099 

624 
668 


Very  rare, 
Very  rare, 

Moderately  prevalent, 

Not  prevalent,  . 

Quite  rare, 

Very  rare  and  mild, 

Very  rare. 

Scarcely  any,    . 

Very  rare. 

Very  few  cases, 

Somewhat  prevalent. 

Not  at  all  prevalent. 

Mild  epidemic;  but  severe  at 
South  Hadley  Falls,     . 

Prevalent,  but  not  very  fatal, 

Prevalent  during  the  year, 

Not  very  prevalent, . 

Very  few  cases, 

Few  cases. 

No  cases  known. 

No  cases  known. 

Very  few  cases. 

Mildly  prevalent. 

Few  mild  cases. 

No  cases  known. 

No  cases  known. 

No  prevalence. 

Rather   prevalent,  and   quite 
fatal,      .... 

Prevalent,  but  not  excessively 
so, 

Few  cases. 

No  cases  known. 

Not  extensively,  but  fatal, 

No  cases  known, 

Quite  prevalent. 

Prevalent  and  severe, 

No  cases  observed,  . 

Very  rare, 

Prevalent  since  June, 

Not  prevalent ;  cases  very  rare. 

Prevalent,  especially  in  sum- 
mer,      .... 

Quite   prevalent,  but  not  se- 
vere,     .... 

Some  cases  in  early  part  of 
year 

Slight  local  prevalence,   . 

Not  prevalent  to  any  extent. 

Quite  prevalent  and  fatal, 

Moderately  prevalent. 

Very  little. 

Quite  prevalent. 

Very  rare, 

No  well-marked  cases,    . 

No  cases  observed,  . 

Prevalent  and  fatal  since  July, 

Very  few  cases, 

Rife  and  fatal  in  December, 

No  cases  known, 

No  cases  known. 

More  prevalent  than  for  twelve 
years,     .... 

Scarcely  any  cases,  . 

Very  few  cases,  and  light, 


Chiefly  by  contagion. 
Exposure  to  dampness 

and  filth. 
Nothing  noteworthy. 

Good,  generally. 

Nothing  noteworthy. 

Nothing  noteworthy . 
Nothing  noteworthy. 
Nothing  remarkable. 
Nothing  marked. 

Nothing  marked. 
Nothing  noteworthy. 
More  among  foreigners. 

Nothing  noteworthy. 
Generally  unfavorable. 


Nothing  noteworthy. 
Nothing  noteworthy. 
Proximity  of  filth. 


Nothing  marked. 


Nothing  unusual. 

Generally  filthy. 
Nothing  marked. 

Imported. 
Nothing  marked. 
Nothing  marked. 

Oftener  wet  and  filthy. 

Wet  soil. 

Nothing  marked.      * 
Nothing  marked. 

Damp  soil. 

Usually  good. 
Nothing  marked. 


Variable. 
Usually  good, 
Oftener  bad. 


Nothing  marked. 
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Condition  under  which   the 
disease  occurred. 

Woburn,    . 

Worcester, 
WortJiington,    . 
Wrentliain, 
Yannouth, 

9,568 

49,265 

818 

2,395 

2,264 

Mild    cases    throughout    the 

year, 

Prevalent,  but  not  fatal,  . 
Very  rare,         .... 
Several  cases,   .... 
Few  cases,  but  severe,     . 

Usually,  cause  obscure. 
Soil-moisture  and  filth. 

Aciishnet. — As  far  as  my  knowledge  goes,  no  case  occurred  until  August, 
wlien  three  were  taken  down,  two  of  whom  died.  But  some  two  months 
later,  the  epidemic  again  appeared  in  three  new  families,  widely  scat- 
tered from  each  other.  It  comprised  eight  cases,  Tarying  in  age  from 
three  years  up  to  about  thirty-five — five  of  them  in  one  family  of  six  per- 
sons. After  these  eight  cases  occurred,  it  again  disappeared.  Of  the  latter 
five  cases  there  were  no  deaths  or  serious  sequekB,  except  slight  paralysis  of 
some  of  the  pharyngeal  nerves  in  two  cases.  They  were,  moreover,  severe 
cases,  without  exception.  These  latter  cases  presented  the  same  general 
characteristics  as  the  former  five  spoken  of.  I  could  not  trace  the  least  his- 
tory of  outside  contagion  in  any  of  these  cases — I  mean  outside  of  the  fami- 
lies where  they  orgiuated.  The  circumstances  of  the  family,  or  of  all  of 
them,  rather,  are  comfortable  as  to  food  and  clothing.  The  air  surrounding 
the  various  houses  was,  perhaps,  a  little  more  damj)  than  the  average,  and 
the  ground  rather  low  and  a  little  swampy,  though  not  surrounded  by  hills. 
Winds  from  all  points  of  the  compass  have  free  sway  without  interrnptiou 
from  hollows,  etc. 

Adams. — Diphtheria  has  prevailed  in  North  Adams  during  the  past  year, 
and  for  the  last  four  years,  but  with  fiir  less  fatality  iinder  the  same  treat- 
ment. I  think,  from  observation  in  a  number  of  surrounding  localities,  its 
fatality  is  greatest  on  its  first  appearance,  and,  whatever  may  be  the  cause, 
it  is  less  operative  in  proportion  to  the  length  of  its  continuance,  and, 
like  many  other  forms  of  disease,  tends  to  exhaust  itself.  The  mansion 
with  careful  surroundings  has  been  no  less  exempt  than  the  hovel ;  the  hill 
and  the  malarious  valley  have  seemed  to  share  alike  in  its  distribution,  and 
extremes  in  temperature,  or  drought  and  moisture,  so  far  as  I  have  been  an 
observer,  have  neither  increased  nor  retarded  its  progress. 


Amherst — With  the  exception  of  some  cases  at  North  Amherst,  I  know  of 
but  five  or  six  cases.  In  all  of  these  cases,  the  hygienic  surroundings  have 
been  good.  In  North  Amherst  all  of  the  cases  have  occuiTcd  within  the 
past  six  months.  With  regard  to  hygienic  surroundings,  there  was  nothing 
peculiar.  Some  cases  of  greatest  severity  were  in  well-regulated,  well-to-do 
families.  The  cause  of  the  disease,  as  it  has  occurred  in  my  practice,  could 
not  be  traced  to  any  peculiarity  of  situation  or  mode  of  life. 

Andorei: — Diphtheria  proved  fatal  in  two  families,  in  the  spring  of  1876. 
In  one  family,  there  were  four  deaths,  and  in  the  other,  only  one.  The  four 
deaths  occurred  in  the  course  of  two  weeks,  and  all  Avere  of  children.  The 
father,  who  was  first  taken  sick,  speedily  recovered.  The  house  in  which 
the  four  deaths  took  place  was  situated  on  a  dry,  sandy  knoll,  was  not  over- 
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crowded,  and  had  every  facility  for  drainage.  I  think  there  was  nothing  in 
the  location  which  could  have  induced  the  disease.  The  house  in  which  the 
single  death  occurred  was  also  on  elevated  ground,  isolated,  and  spacious  in 
its  internal  arrangement.  There  could  have  been  no  fault  in  the  hygienic 
surroundings  of  either  of  these  two  houses. 

Arlvnfjion. — In  one  case,  a  family  lost  two  or  three  children.  The  house 
was  situated  in  a  low  place,  a  stream  of  water  running  on  two  sides  of  it. 
These  streams  of  water  were  running  in  winter  and  spring,  and  in  summer 
they  were  dried  up.  In  another  case,  a  family  lost  two  children.  The  house 
was  situated  about  fifty  rods  from  the  last,  on  the  side  of  a  hill,  on  dry 
ground,  and  with  good  drainage.  These  were  both  on  a  farm  highly  culti- 
vated,, and  in  the  vicinity  of  hot-beds. 

AsKburnham. — Previous  to  June,  1876,  diphtheria  has  been  almost  un- 
known here.  During  the  past  summer  the  disease  prevailed  in  a  small  por- 
tion of  this  town,  four  or  five  families  suffering  with  it — three  cases  proving 
fatal.  There  have  been  a  few  other  scattered  cases — mild.  There  were  two 
farm-houses  in  which  fatal  cases  occurred,  situated  within  ten  or  twelve 
rods  of  each  other;  the  barns  containing  "  piggeries"  ;  hen-pens,  etc.,  joined 
the  houses.  Sometimes,  in  the  kitchens  and  living-rooms,  there  would  be  a 
strong  odor  from  out-buildings.  In  others,  the  location  was  such  as  I  would 
expect  to  be  healthy,  naturally.  The  surrounding  fields  are  well  cultivated, 
those  near,  immediately  surrounding  the  buildings,  being  in  grass.  I  will 
add  that  most  of  the  cases  occurred  in  old  houses,  where  the  well-water  may 
have  been  slowly  becoming  impure  by  impregnation  from  out-houses,  for 
years. 

AsKby. — There  has  not  been  a  single  case  of  diphtheria  in  this  town  during 
the  present  year.  Whether  it  is  owing  to  the  elevation  of  the  town,  secur- 
ing pure  air,  or  the  hygienic  surroundings  of  onr  homes,  which  are  certainly 
equal  to  any  town  or  city  of  my  knowledge,  I  am  unable  to  say. 

Ashland. — Diphtheria  can  hardly  be  said  to  have  prevailed  in  this  town  as 
an  epidemic,  during  the  year  just  passed.  The  cases  have  been  so  scattered 
through  the  year,  that  we  must  regard  them  sporadic,  rather  than  epidemic. 
The  disease  has  prevailed  in  all  the  surrounding  towns  to  the  extent  of  an 
epidemic,  especially  in  Hopkinton,  where  the  mortality  has  been  great.  In 
this  town,  I  have  treated  only  seven  cases  since  the  first  of  last  January,  and, 
adding  the  four  cases  treated  by  other  physicians,  shows  only  eleven  cases 
for  the  year.  In  neighboring  towns,  I  have,  during  the  same  time,  treated 
fifteen  cases.  The  hygienic  siirroundings  of  these  houses  were  not  iiarticu- 
iarly  unfavorable.  All  classes  of  dwellings  and  all  conditions  of  persons 
-were  about  equally  represented.    The  cases  were  as  follows  : — 

1.  A  boot  manufacturer ;  surroundings  at  home  very  neat,  and  his  shop 
in  a  healthy  place.     Died. 

2.  A  farmer's  daughter,  aged  24.  Farm  and  all  its  surroundings  neat 
.and  in  order.    Died. 

3.  A  young  farmer,  aged  2.5.  Surroundings  very  favorable  for  health. 
Kecovered. 

4.  School  teacher ;  female ;  aged  23.  School-rooms  all  right ;  home 
favorable  for  health.    Recovered. 

5.  A  miller,  aged  20.    Mill  damp,  but  home  very  neat.    Recovered. 
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6.  Clerk  in  post-office ;  female ;  aged  27.  Office  dry  and  comfortable, 
and  home  tlie  same.     Recovered. 

7.  Girl,  aged  10.  Cellar  damp,  sink-drain  foftl,  pool  very  near  liouse  ; 
privy  neglected.     Recovered. 

8.  Girl,  aged  2|.  Familj*  very  poor,  but  cleanly ;  hygienic  surroundings 
fair.     Recovered. 

9.  Girl,  aged  9.  Family  lived  in  a  crowded  tenement-house ;  bad  sink- 
drain  ;  filthy  everywhere.     Recovered. 

10.  Boy,  aged  11.  Hygienic  surroundings  very  favorable  for  health. 
Recovered. 

11.  Female,  aged  28 ;  boot  stitcher.  Diphtheria  complicating  "  slow 
fever";  surroundings  not  bad.     Recovered. 

No  two  of  the  above  cases  were  members  of  the  same  family,  or  lived  in 
the  same  house,  or  even  in  the  same  neighborhood,  nor  were  any  two  sick 
at  the  same  time,  except  the  iirst  two  on  this  list  (Nos.  1  and  2),  who  died 
the  same  week.  No  persons  caught  the  disease  from  any  of  these  patients. 
These  cases  all  occurred  in  Ashland.  Just  over  the  Ashland  line,  in  Hop- 
kinton,  in  an  Irish  family,  all  their  children,  five  in  number,  had  the  dis- 
ease ;  the  baby,  eleven  months  old,  first,  then  all  the  rest  in  quick  succes- 
sion ;  the  oldest,  a  boy  of  11,  had  it  last.  All  but  the  baby  recovered.  The 
family  were  not  cleanly  in  every  respect. 

Attleboroagli. — But  few  cases  of  true  diphtheria  have  occurred  in  the  last 
year;  occasional  cases  resembling  it,  coming  in  grouj)S,  present  no  severe 
symptoms,  and  recover  promptly.  For  many  successive  autumns,  prior  to 
the  last  two,  typhoid  fever  has  been  extremely  rife.  The  amount  was  less 
in  1875,  and  showed  a  further  diminution  in  1876.  We  are  disposed  to  at- 
tribute the  decline  of  typhoid  to  the  introduction  of  pure  water,  but  wait 
for  a  fuller  experience  and  a  larger  generalization  before  it  is  possible  to 
reach  an  absolute  decision.  The  fact  that  the  section  of  the  town  where 
well-water  was  the  poorest, — now  largely  supplied  by  the  public  works, — 
shows  a  large  proportionate  decline  in  fever  cases,  is  suggestive  testimony. 

Aya: — This  is  a  new  town,  almost  wholly  built  within  the  last  25  years, 
and  I  know  of  no  well-authenticated  cases  of  diphtheria  within  its  limits 
until  last  winter,  when  there  were  perhaps  ten  cases,  mostly  mild,  and  no 
death.  About  the  first  of  November  (there  being  no  cases  through  the  sum- 
mer), it  appeared  in  a  family  consisting  of  the  j>arents  and  seven  children, 
all  of  whom  had  it,  and  four  died ;  since  then,  there  may  have  been  a 
dozen  cases,  mostly  isolated,  with  a  few  deaths.  Your  correspondent  was 
the  only  one  who  had  it  from  direct  communication  with  the  family  men- 
tioned— ^that  is,  that  can  be  satisfactorily  traced.  In  the  house  of  the  family 
mentioned,  the  sink-drain  flowed  over  the  front  yard  west,  keeping  it  wet  a 
part  of  the  year ;  a  pig-pen  and  stable,  not  properly  cared  for,  were  in  close 
proximity  east  and  south.  One  or  more  kerosene  oil  lamps  have  been  kept 
burning  all  nUjht  for  years  (six,  to  my  knowledge — yes,  and  in  spite  of  it),  and 
were  turned  low,  for  sake  of  economy,  resulting  in  completely  saturating  the 
house  ;  and  with  an  ill-ventilated  cellar,  this  house  may  be  said  to  have 
been,  as  to  its  surroundings,  had.  Of  the  houses  where  other  cases  have 
occurred,  there  is  nothing  to  mark  them,  and,  as  far  as  I  can  learn,  they  are 
in  a  good  condition  hygienically.  Some  of  them  are  new,  and  are  occupied 
by  some  of  the  best  families.  Some  of  them  are  located  in  what  we  call  the 
unhealthy  portions  of  the  village,  and,  with  one  or  two  exceptions,  are  on 
light,  sandy  and  porous  soil. 
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BarnstaMe. — In  examining  the  sewerage  of  the  hoiise,  after  the  death  of  the 
child  from  cerebro-spinal  meningitis,  it  wa»  found  that  the  pnmp  was  in  the 
L  of  the  house,  in  a  summer  kitchen.  The  sink  was  the  same  used  for  the 
waste  water  from  the  pump,  and  was  directly  over  the  well,  into  which  the 
slops  of  every  kind  were  emptied,  and  were  conveyed,  or  supposed  to  be 
conveyed,  by  a  lead-pipe,  to  a  receptacle  some  distance  from  the  house. 
This  pipe  had  burst  near  the  well  at  som^  indefinite  time  in  the  past,  and 
the  slops  and  refuse  from  the  house  had  formed  a  seething  mass  of  corrup- 
tion, nearly  a  foot  thick,  over  the  ground  beneath  the  house — all  that  could 
not  find  it^  "way  into  the  well.  I  attributed  the  death  of  the  child  to  this 
condition  of  affairs,  in  positive  and  unmistakable  terms.  The  surface  of 
the  earth  under  the  house  was  cleaned  and  a  large  quantity  of  carbolic 
acid  was  used  ;  the  drain-pipe  was  mended,  and  I  was  assured  that  every- 
thing was  in  perfect  sanitary  condition.  When  diphtheria  occurred,  in 
February,  I  made  further  inquiries,  and  found  the  receptacle  for  the  slops 
overflowing,  ivithin  20  feet  of  the  well,  the  character  of  the  soil  being  a  loose, 
coarse  gravel,  permitting  free  percolation  through  it.  I  pronounced  the 
water  in  the  well  absolutely  poisonous,  and  that  its  further  use  would  be 
culpable.  The  well  was  at  onee  disused  and  a  tubular  well  driven  some 
distance  from  it,  which  is  now  used. 

Becket, — These  cases  were  in  a  very  respectable  and  neat  family,  but  the 
house  is  situated  within  20  feet  of  a  stream  of  water  which  receives  the 
wash  of  two  large  tanneries.  A  privy  stands  upon  the  bank  of  the  stream, 
used  by  several  families,  and  the  debris  is  carried  away  only  when  the  water 
is  high. 

Bellingham. — In  some  of  the  cases  (particularly  those  who  had  had  the 
disease  previously)  the  hygienic  surroundings  were  good ;  in  some  of  the 
others — in  quite  young  children — the  surroundings  were  fair,  though  in  the 
case  of  one  family,  the  house  was  situated  near  swampy  laud.  In  the^case 
in  South  Franklin,  spoken  of  above,  while  the  house  stood  upon  high, 
though  moist  laud,  and  far  from  swamps  or  bogs,  the  family  were  in  some- 
what close  circumstances,  and  my  impression  is  that  the  food  was  not  of 
the  best  character,  and  was  far  from  well  cooked  and  prepared,  while  but 
little  attention  was  paid  to  personal  cleanliness ;  neither  was  the  water 
from  the  kitchen  (the  sink-water)  well  conducted  off.  The  privy  was  away 
from  the  house,  and  I  should  hardly  think  could  have  had  much  to  with 
the  case. 

Berkley. — I  do  not  know  but  the  hygienic  surroundings  where  these  cases 
have  occurred  are  as  favorable  to  health  as  where  the  disease  has  never  pre- 
vailed. Those  three  fatal  cases  before  named,  were  on  thiswise:  No.  1.  A 
boy  about  ten  years  old  was  taken,  the  location  of  the  disease  being  almost 
exclusively  in  the  posterior  nares ;  no  passage  through  the  nose  could  be 
obtained  by  any  means  ;  the  patient  died  comatose.  An  infant  sister  died 
in  twelve  hours  from  the  attack ;  the  mother  had  it  mildly.  No.  2.  A 
cousin,  about  the  same  age,  living  about  one-third  of  a  mile  from  this  i^lace, 
died  in  the  same  way.  The  other  members  of  the  family  had  it  very 
mildly.  Two  cousins,  adults,  came  to  the  funeral  of  the  patient. No.  1  from 
Eehoboth,  had  the  disease  afterwards  in  the  same  way,  and  just  escaped 
death.  No.  3.  A  young  married  lady,  living  nearly  one-third  of  a  mile  north  of 
patient  No.  1,  assisted  in  the  funeral  affairs,  had  the  disease  in  the  same  way, 
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and  eaiae  near  dying;  none  of  Iier  family  were  affected.  All  of  these  eases 
occurred  on  a  little  promontory  made  by  tlie  Taunton  and  Assouet  Elvers — 
the  soil  rocky  and  gravelly,  mostly,  except  on  the  banks  of  the  rivers,  where 
the  tide-meadows  lie. 

Beverly. — Diphtheria  has  prevailed  to  a  considerable  extent,  not  properly 
epidemic,  but  of  frequent  occurrence.  It  has  occurred  in  all  situations  and 
among  all  classes  with  about  equal  frequency  and  severity.  The  causes  of 
the  disease  are  not  clear  to  me,  either  by  reading  or  observation.  It  comes 
where  least  expected,  and  does  not  appear  when  its  supposed  causes  are  most 
efficient.  .  .  .  Diphtheria  has  been  much  more  prevaleut  in  Beverly 
during  the  last  year  than  for  any  other  year  in  my  recollection.  The  great- 
est number  of  cases  occurred  during  the  months  of  April  and  May,  though 
it  has  not  been  entirely  absent  at  any  time.  The  type  of  the  disease  during 
May  was  very  severe,  and  it  was  in  that  month  that  most  of  the  fatal  cases 
occurred-  Since  that  time,  the  disease  has  been  of  a  milder  form,  and  the 
number  of  cases  much  smaller,  although  we  are  separated  from  Salem 
(where  there  has  been  a  great  number  of  cases  during  the  fall  months')  only 
by  an  eighth  of  a  mile  of  water,  and  with  which  town  we  have  daily  and 
constant  communication.  The  locations  and  hygienic  surroundings  were 
very  various ;  frequently  there  were  overflowing  cessjjools  and  privies  in 
close  proximity  to  the  houses ;  perhaps  as  frequently  there  seemed  to  be  no 
defect  in  the  hygienic  surroundings.  The  most  severe,  and  the  fatal  cases, 
so  far  as  I  can  learn,  occurred  in  poor  families,  where  no  attention  could  be 
paid  to  cleanliness,  sufficient  nourishment,  or  to  proper  drainage.  In  one 
tenement  there  were  five  cases,  three  in  one  family  and  two  in  another,  with 
three  deaths.  Investigation  showed  that  both  families  used  water  from  the 
same  cistern,  which  water  was  nauseous  to  the  taste  and  smell ;  the  cistern 
was  about  eight  feet  from  a  foul  cesspool  which  had  not  been  emptied  for 
several  years,  and  was  on  a  plane  about  four  feet  lower  than  the  cesspool. 
The  cellar  floor  was  wet,  especially  near  one  side  of  the  cistern.  The  cess- 
pool and  cistern  were  cleansed  and  disinfected,  and  there  were  no  more 
cases  of  diphtheria  in  the  house.  The  disease  has  not  been  confined  to  one 
part  of  the  town  more  than  another,  and  the  majority  of  the  cases  have 
occurred  among  children. 

Boston. — ^The  decline  in  the  death-rate  of  Boston,  as  shown  by  the  mortality 
tables  for  1876,  indicates  an  unusually  favorable  condition  of  the  public 
health.  The  whole  reported  number  of  deaths  for  the  year  was  8,252  against 
9,033  in  1875.  Assuming  the  population  of  Boston,  in  the  middle  of  the  year, 
to  have  been  not  far  from  346,000, — an  estimate  somewhat  conjectural,  but 
believed  to  be  not  wide  of  the  truth,— we  have  a  death-rate  of  23.84  to  the 
1,000  living,  against  26.18  in  1875,  a  decline  of  2.34  per  1,000,  Excluding  the 
five  outlying,  recently  annexed  towns,  the  mortality  rate  rises  to  24.78  per 
1,000,  which  is  a  little  above  the  annual  average  death-rate  of  Boston  for  the 
twenty  years  previous  to  the  annexation  of  those  towns,  although  3.54  less 
than  in  the  preceding  year.* 

This  diminished  mortality,  due  in  no  small  degree  to  the  constant  sanitary 

supervision  of  the  City  Board  of  Health,  may  be  also  attributable  to  the  par- 

.  tial  subsidence  of  epidemic  influences,  and  the  unusual  mildness  of  the 

•  The  writer  takes  this  opportunity  to  correct  what  he  fears  may  have  been  a  misappreheD. 
sion  on  the  part  of  the  Registrar  of  Ms  words  in  the  opening  sentence  of  bis  last  Report  on  the 
Health  of  Boston,    He  inteniied  no  reflection  upon  that  officer. 
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■!S"mter,  the  mean  temperature  of  the  first  three  months  of  the  year  having 
been  five  degrees  higher  than  in  the  corresponding  period  in  1875. 

It  will  appear  from  the  following  table  that  the  highest  average  weekly- 
mortality  was  in  the  third  quarter  of  the  year,  while  the  fewest  deaths 
occurred  in  the  second  and  fourth  quarters.  The  high  rate  of  mortality,  in 
the  first  quarter,  was  largely  due,  as  will  he  seen  below,  to  the  prevalence 
of  diseases  of  the  respiratory  organs,  and  the  still  higher,  in  the  third  quar- 
ter, to  diarrhceal  diseases. 

Deaths  and  Meteorology  for  1876. 
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Year,     . 

158.6 

- 
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- 

- 

- 

- 
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1st  Quarter,  . 

172.7 

30.0° 

17.4° 

42.5° 

74.2 

13.48 

s.  w.,    . 

26.2 

24.7 

2d  Quarter,  . 

139.3 

55.3° 

17.7° 

34.9° 

68.3 

7.81 

W.  to  S.  W.,  . 

20.9 

20.9 

'3d  Quarter,  . 

182.6 

67.1° 

17.3° 

30.5° 

69.5 

10.93 

N.W.  to  S.W., 

27.4 

21.5 

4th  Quarter,  . 

140.2 

37.1° 

16.8° 

32.5° 

71.6 

16.35 

w 

21.0 

21.4 

The  diseases  to  which  the  excess  of  aiortality  was  largely  due  arrange 
themselves  into  two  groups,  one  comprising  three  of  the  zymotic  c]a.ss,  viz., 
scarlatina,  diphtheria  and  cholera  infantum;  and  the  other  the  acute  and 
chronic  forms  of  pulmonary  disease, — especially  pneumonia  and  phthisis. 
It  will  be  noticed  that  the  death-rate  in  the  second  and  fourth  quarters 
nearly  corresponds  with  that  of  Loudon,  for  the  same  periods,  the  excess 
appearing  iu  the  first  and  third  quarters, — the  periods  of  pulmonary  and 
diarrhceal  diseases. 

Of  the  8  zymotic  diseases  to  which  there  is  always  a  greater  or  less 
liability,  there  were  2  from  which  there  was  an  almost  entire  exemption. 
But  3  deaths  are  recorded  from  small-pox,  and  hut  2  from  measles,  during 
the  year. 

The  deaths  from  scarlatina  were  456  against  530,  or  5.52  against  5.91  per 
cent,  of  the  whole  mortality  in  1875.  The  yearly  average  for  the  previous 
ten  years  was  4.48  per  cent.  It  will  he  seen  hy  the  table  below  that  it  proved 
most  fatal,  as  in  the  preceding  fifteen  years,  iu  the  four  winter  months, 
while  in  England  it  is  said  to  he  most  pi^valent  and  most  fatal  in  the  last 
quarter  of  the  year.    The  lowest  mortality  was  in  August  and  September. 

The  mortality  from  diphtheria  was  even  greater  than  in  1875,  when  the 
deaths  rose  to  the  unprecedented  number  of  418.  During  the  first  quarter 
of  the  past  year,  hefore  the  epidemic  wave  had  hegnn  to  suhside,  it  was  more 
fatal  than  in  the  subsequent  quarterly  periods,  the  deaths  numbering  225. 
In  the  third  quarter  they  had  declined  to  88,  again  rising  in  the  fourth 
to  138, — making  the  whole  number  for  the  year  575,  or  6.94  per  cent,  of  the 
entire  mortality.    The  average  for  the  previous  ten  years  was  1.50  per  cent. 

The  deaths  from  croup  were  132  against  214  in  1875.  It  was  most  fatal  in 
January  and  May,  and  least  so  in  September. 

The  deatbs  from  whooping-cough  were  58  iu  number,  or  0.70  per  cent,  of 
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the  whole  mortality,  against  0.44  per  cent,  in  1875,  although  less  than  the 
average  mortality  from  this  disease  for  the  previous  ten  years. 

The  diarrhosal  diseases  were  the  cause  of  824  deaths.  Of  these,  544  were 
from  cholera  infautam,  which,  uotwithstaudiug  tlte  unusual  heat  of  the  sum- 
mer, was  less  fatal  than  in  1875. 

The  number  of  deaths  constituted  6.59  per  cent,  of  the  whole  mortality, 
against  7.94  per  cent,  in  the  yearly  average  for  the  previous  ten  years.  The 
rate  per  1,000  living  was  2.38,  a  decided  decline  from  the  mean  of  the  previous 
eleven  years,  which  was  3,02, 

The  deaths  from  typhoid  fever  were  144,  81  less  than  in  1875,  and  1.74  per 
cent,  of  the  whole  mortality.  The  average  percentage  for  the  j)revious  tea 
years  was  2.58. 

The  deaths  from  phthisis  were  1,279,  against  1,357  in  1875.  The  percentage 
to  the  whole  mortality  being  15.37,  and  the  number  to  the  1,000  living,  3.69, 
against  3.86  in  that  year,  showing  a  still  farther  decline  in  the  mortality 
from  this  disease- 

Table  showing  the  Deaths  per  1,000  from  Phthisis  in  Five  Census  Years. 


1850. 

1855. 

1S65. 

187©. 

1875. 

1876. 

4.28 

4.57 

4.22 

3.98 

3.86 

3.69 

Pneumonia,  also,  was  less  fatal  than  in  the  preceding  year.  The  whole 
number  of  deaths  from  this  disease  was  518  against  666,  and  6-27  per  cent,  of 
the  whole  mortality,  against  7.43  in  1875.  It  proved  most  fatal  in  March, 
and  least  so  in  September,  as  appears  in  the  table  below- 

The  deaths  from  bronchitis  were  226,  against  259  in  the  previous  year.  The 
largest  mortality  for  this  disease  was  also  in  March. 

The  following  table  gives  the  monthly  mortality  from  the  above  diseases, 
with  the  deaths  under  one  and  five  years  of  age,  and  of  persons  over  seventy 
years  of  age.     It  does  not  include  still-births,  which  were  491  iji  number. 


Table  of  Monthly  Mortality. 
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Total  deaths. 

809 

709 

728 

681 

587 

541 

872 

855 

647 

613 

540 

670 

8,252 

Under  1  year, 

157 

191 

205 

142 

105 

129 

364 

350 

216 

119 

107 

128 

2,213 

26.80 

Under  5  yeare^     . 

280 

305 

S06 

269 

196 

224 

489 

495 

330 

230 

187 

242 

3,563 

41.80 

Small-pox,  . 

- 

_ 

_ 

1 

- 

— 

- 

- 

-  , 

- 

1 

1 

3 

0.03 

Measles, 

_ 

- 

_ 

1 

_ 

1 

- 

- 

- 

- 

- 

- 

2 

0.02 

Scarlatina,   . 

9« 

63 

47 

40 

23 

24 

36 

17 

10 

24 

Z% 

53 

456 

5.52 

Diphtheria, . 

92 

77 

56 

43 

41 

40 

30 

33 

'Zo 

44 

'41 

67 

575 

6.96 

Croup,. 

23 

13 

12 

13 

17 

6 

4 

5 

3 

12 

7 

17 

132 

1..59 

Whooping-cough, 

3 

_ 

4 

3 

1 

2 

4 

5 

11 

6 

3 

14 

58 

0.70 

Diarrhoeal  diseases,    . 

11 

4 

7 

14 

5 

15 

271 

'296 

146 

43 

6 

7 

824 

9.98 

Typhoid  fever,    . 

U 

8 

6 

4 

7 

14 

8 

17 

21 

24 

13 

8 

144 

1.74 

Marasmus,  . 

2.5 

Zi- 

35 

27 

28 

30 

32 

55 

o5 

27 

22 

25 

375 

4.53 

Phthisis,       . 

120 

115 

101 

121 

101 

97 

107 

108 

83 

118 

88 

120 

1,279 

15.50 

Pneumonia, 

69 

58 

76 

57 

52 

24 

21 

15 

24 

:«i 

31 

55 

518 

6.27 

Bronchitis,  . 

22 

25 

31 

27 

10 

17 

12 

10 

13 

18 

22 

19 

226 

2.73 

Deaths  in  institutions. 

_ 

fiO 

122 

63 

73 

77 

96 

91 

51 

83 

64 

79 

859 

10.40 

Over  TO,       ,        •        . 

76 

54 

72 

73 

57 

46 

49 

48 

4'i 

49 

59 

65 

690 

8.36 
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It  will  be  noticed  by  this  table  tliat  the  highest  mortality  was  in  Angust, 
during  the  prevalence  of  cholera  infantum,  and  the  lowest  in  November, 
after  the  decline  of  the  diarrhceal  diseases,  and  before  the  advent  of  winter, 
when  pulmonary  affections  again  became  predominant.  It  will  be  seen, 
also,  that  the  deaths  of  children  under  1  were  more  than  26  per  cent;,  and  of 
children  under  5  more  than  40  per  cent,  of  the  entire  mortality.  It  has  been, 
unfortunately,  impossible  to  ascertain,  with  any  accuracy,  the  localities* 
where  the  above  diseases  mostly  prevailed,  but  they  are  believed  to  be  nearly 
the  same  as  in  years  past,  as  the  same  influences  are,  in  a  greater  or  less 
degree,  still  operative  in  those  districts. 

In  reviewing  the  general  sanitary  condition  of  Boston,  there  is  little  to  be 
added  to  what  was  contained  in  the  last  annual  report  of  this  Board.  It  is 
believed  that  some  preliminary  steps  have  been  taken  toward  carrying  into 
effect  the  suggestions  of  the  late  commission  on  sewerage,  but  have  as  yet 
been  followed  by  no  very  definite  result.  Notwithstanding  the  constant 
and  invaluable  labors  of  the  City  Board  of  Health  in  improving  the  condition 
of  tenement  houses  in  various  parts  of  the  city,t  and  in  general  sanitary 
supervision,  many  of  the  unhealthful  influences  still  remain  as  heretofore,  and 
will  still  continue  until  some  more  comprehensive  system  of  sewerage  and 
soil-drainage  shall  be  adopted  than  now  esists.|: 

It  appears  from  the  last  report  of  the  Board  of  Health  there  are  still  "  acres 
upon  acres  densely  crowded  with  tenement  and  other  dwelling  houses,  whose 
cellars  and  basements  are  wet  throughout  the  year,  and  whose  yards  are 
seldom  dry,"  a  condition  directly  favoring  the  development  of  phthisis,  and 
lessening  the  power  of  resistance  to  all  morbific  influences.  In  many  parts 
of  the  city  there  are  also,  it  is  stated,  "  areas  of  unoccuxjied  land,  the  surface 
of  which  is  covered  with  stagnant  water  most  of  the  year,  and  are  made  the 
receptacles  of  dead  dogs,  cats  and  other  filth."  "Dnring  the  summer," — we 
quote  from  thg  report, — "  the  water  becomes  covered  with  a  green  slime,  and 
is  at  times  exceedingly  offensive."  §  All  efforts  for  the  removal  of  this  evil 
have  thus  far  proved  ineiiectual.  More  than  1,200  lives  succumbed  in  1875  to 
causes  believed  to  be  preventable.  As  each  life  is  of  a  specific  value  to  the 
State,  the  question  is  a  pertinent  one,  whether  on  the  score  of  economy  as  well 
as  humanity,  any  effort  should  be  spared  to  check  so  wanton  a  waste  of  life. 
"  The  hope  of  saving  any  number  of  lives  by  hygienic  appliances,"  says  a 
distinguished  writer,  "  is  enough  to  fire  the  ambition,  of  every  good  man  wlio 
believes  in  human  progress."  || 

A  recent  writer  on  this  subject  has  hazarded  the  opinion,  that  there  is  no 
valid  reason  why  a  lower  death-rate  in  Boston  should  be  expected  during 
the  next  twenty  years,  whatever  may  be  the  measures  adopted  and  carried  oufe 
for  the  preservation  of  the  public  health.  The  remarkable  results  of  sanitary 
effort  in  Loudon  and  elsewhere,  furnish,  perhaps,  the  best  reply  to  this  some- 

*  It  would  add  much  to  the  value  of  the  -weekly  mortality  reports  of  the  Registrar  and  the 
Board  of  Health,  should  they  be  made  to  comprise  not  only  the  ward  or  district  where  the 
death  occurs,  with  the  age  and  ses  of  the  decedent,  hut  the  number  of  deaths  at  least  from 
zymotic  diseases  that  have  occurred  in  each  ward. 

t  The  number  of  houses  ordered  to  be  vaeated  during  the  last  year  by  the  Board  of  Health 
was  148,  although  the  number  vacated  was  but  67.  The  reasons  for  such  action  were  stated  to 
be  "filth,  stagnant  water,  defective  drainage,  deffective  and  oflfenslve  vaults,  and  want  of 
repair,"  etc. 

X  See  an  able  paper  on  Infknt  Mortality  in  the  Report  of  the  City  Board  of  Health,  hy  I>r. 
W.  L.  Richardson. 

§  Fourth  Annual  Report  of  the  Board  of  Health  of  the  City  of  Boston. 

11  Dr.  Farr. 
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what  sweeping  statement,  and  show  Avliat  may  be  accomplished  by  a  vigor- 
ous and  skilful  sanitary  administration.  In  the  latter  part  of  the  17th  cen- 
tury, in  what  may  be  called  the  dark  days  of  sanitary  science,  we  are  told 
that  the  deaths  in  London  reached  80  in  1,000.  This  number  had  fallen,  in 
the  18th  century,  to  50  per  1,000,  and  has  since  declined  to  its  x^resent  rate, 
less  than  24  per  1,000,  and  is  still  declining.  The  results  of  sanitation  in 
many  of  the  rural  towns  and  districts  of  England  are  not  less  striking.  In  a 
late  report  of  the  Eegistrar-General,  a  list  of  districts  is  given  in  which  the 
death-rate  had  been  reduced,  by  sanitary  means,  during  the  last  30  years, 
from  4  to  6  per  1,000.  Perhaps  the  most  remarkable  instance  mentioned,  is 
North  Witchford,  where  the  average  mortality  fell  from  27,  in  the  years 
1841-50,  to  21  in  1851-GO ;  to  20  in  1861-70,  declining  to  17  per  1,000  in  the 
subsequent  four  years,  1870-74.  These  results,  mostly  due  to  the  introduc- 
tion of  imve  water  and  attention  to  proper  sewerage,  give  pertinence  to  the 
remark  of  Dr.  Farr,  "that  it  is  as  certain  that  a  high  mortality  can  be 
reduced,  by  hygienic  appliances,  down  to  a  certain  limit,  as  it  is  that  hviman 
life  can  be  sacriiiced."  That  this  limit  has  here  been  reached,-  will  not  for  a 
moment  be  assumed.  The  mortality  in  the  past  year,  from  all  diseases, 
excepting  those  of  the  zymotic  class,  which  are  believed  to  be  largely  due  to 
removable  causes,  was  at  the  rate  of  17.89  per  1,000.  This,  then,  may  be 
fairly  considered  the  limit,  however  far  removed,  which  it  should  be  the  aim 
to  reach,  and  until  a  decided  advance  toward  it  has  beeu  made,  the  work  of 
the  sanitarian  must  be  regarded  as  incomplete. 

The  following  table  gives  the  reported  population  and  death-rates  of  56 
cities  in  different  parts  of  the  United  States  : — 


Death- 

Death- 

CITIES. 

Population. 

rate. 

CITIES. 

Population. 

rate. 

New  York, 

1,046,037 

27.87 

Reading,     . 

40,109 

24.68 

Philadelphia,     . 

825,000* 

22.93 

Minneapolis, 

40,000 

10.77 

Brooklyn,  . 

527,830 

23.31 

Paterson,    . 

40,000 

26.65 

Cliicago,     . 

420,000 

20.41 

Dayton, 

36,000 

14.47 

Baltimore,  . 

355,000 

20.79 

Evansville, 

36,000 

17.33 

Boston, 

346,000 

23.84 

Lawrence,  . 

35,000 

24.14 

San  Francisco, 

300,000 

18.89 

Utica, 

35,000 

15.97 

Cincinnati, . 

280,000 

20.39 

Quincy, 

35,000 

21.18 

New  Orleans, 

215,000 

29.10 

Lynn, . 

33,000 

21.72 

Cleveland,  . 

162,000 

19.90 

Springfield, 

30,000 

21.05 

Washington, 

160,000 

26.40 

Harrisburg, 

28,000 

17.14 

Buffalo, 

150,000 

14.29 

Wheeling,  . 

28,000 

21.82 

Louisville,  . 

150,000 

18.50 

Nashville,  . 

27,000 

33.55 

Pittsburg,  . 

145,000 

19.97 

Fort  Wayne, 

27,000 

15,44 

Detroit, 

120,000 

15.31 

Salem, 

26,700 

23  26 

Milwaukee, 

110,000 

18.95 

Erie,   . 

26,037 

13.44 

Providence, 

103,000 

14.64 

New  Bedford, 

26,000 

22.92 

Albany, 

95,000 

13.78 

Elizabeth,  . 

26,000 

16.38 

Richmond, 

75,000 

21.98 

Terre  Haute, 

25,000 

7.68 

Syracuse,    . 

60,000 

1360 

Norfolk,     . 

23,000 

21.83 

New  Haven, 

60,000 

20.43 

Somerville, 

22,000 

20.18 

Charleston, 

56,540 

35.58 

Bridgeport, 

22,000 

18.59 

"Worcester, . 

52,000 

21.61 

Chelsea,      . 

20,692 

20.29 

Hartford,    . 

50,000 

19.06 

Taunton,    . 

20,500 

20.39 

Toledo, 

50,000 

14  80 

Augusta,    . 

20,000 

19.80 

Cambridge, 

50,000 

19.32 

Wilmington, 

20,000 

13.50 

Lowell, 

50,000 

22.91 

Norwich,    . 

19,000 

23.42 

Fall  River, 

46,000 

24.13 

Yonkers,    . 

17,500 

21.77 

*  This  estimate  does  not  include  the  strangers  in  the  city  during  the  Centennial  Exhibition. 
60 
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Braintree. — Most  of  these  cases  occurred  in  families  in  comfortable  cir- 
cumstances. The  families  were  not  particxilar  in  regard  to  their  sinks 
and  drains  ;  slops  and  filth  too  near  their  dwellings.  As  most  or  all  of  the 
cases,  whether  fatal  or  otherwise,  occurred,  about  the  same  time,  and  in 
various  parts  of  the  town,  it  seemed  to  be  the  result  of  atmospheric 
conditions. 

Brimfield. — There  have  been  but  two  cases  of  diphtheria  in  this  town  dur- 
ing the  last  twelve  months.  These  were  both  children,  and  both  belonged 
to  the  same  family  ;  both  died.  The  house  is  an  old  one,  and  is  situated  on 
a  side-hill,  with  quite  a  steep  grade.  Almost  at  the  foot  of  the  hill  is 
situated  the  well  from  which  all  their  water  for  household  use  is  obtained. 
About  one  rod  above  this  well,  their  sink-spout  empties  all  the  refuse  water 
and  slops  directly  on  the  surface  of  the  ground,  and,  as  water  will  run  down 
hill,  it  of  course  runs  and  stands  all  around  the  well. 

Brockton. — I  think  the  bulk  of  the  cases  of  diphtheria  reported  in  our 
vicinity  have  been  confined  to  that  portion  of  our  town  where  the  soil  is 
springy  and  new  ;  what  might  be  termed  our  low  lauds.  The  drainage  of 
the  houses  in  this  vicinity  is  everywhere  poor,  and  the  sink-water  runs  on 
the  surface  of  the  ground  until  it  is  lost  by  self-exhaustion.  The  well-water 
is  poor,  as  is  the  case  generally  in  our  town,  with  a  few  rare  exceptions. 

Brookline. — The  hygienic  surroundings  of  the  houses  on  the  marsh,  where 
most  of  the  deaths  occurred,  are  extremely  poor.  They  are  crowded  and 
filthy.  In  that  locality  a  sewer  which  drains  two  of  the  principal  streets^ 
Washington  and  Walnut — empties  into  a  very  slow-running  brook,  which 
is,  to  all  intents  and  purposes,  an  open  sewer.  In  summer,  the  stench  is 
at  times  intolerable.  Eight  of  the  deaths  occurred  upon  a  street  which 
runs  parallel  and  very  near  to  this  brook. 

Buckland. — There  has  not  been  a  severe  case  of  diphtheria  in  town  the 
past  year ;  there  have  been  some  half-dozen  very  mild  cases.  I  have  been 
in  practice  here  more  than  twenty-five  years ;  during  this  time  there  has  not 
been  a  single  year  when  there  was  not  twice  the  amount  of  acute  disease 
there  has  been  the  past  year.  All  of  our  fevers  have  been  of  the  mildest 
type. 

Conicay. — We  have  had  no  diphtheria  in  our  town  during  the  past  year. 
The  epidemic  which  prevailed  here  very  fatally  during  the  winter  of  1874  and 
1875  spent  itself  mostly  in  the  following  spring,  though  an  occasional  case 
occurred  during  the  summer  and  autumn  following  ;  but  since  then  nothing 
of  it  has  appeared. 

Dennis. — There  are  but  few  places  better  drained,  or  in  past  years  that 
have  been  more  healthy,  than  South  Yarmouth ;  yet  diphtheria  has  pre- 
vailed there  for  ten  or  twelve  mouths,  to  the  sorrow  of  not  a  few  families. 
The  exact  number  of  deaths,  or  the  number  of  cases,  I  am  unable  to  state, 
but  what  is  so  curious  and  wonderful  is,  that  in  West  Dennis  there  should 
not  be  a  case,  although  separated  by  only  some  ten  rods  of  water. 

East  Bridgeivater, — The  hygienic  surroundings  in  the  cases  mentioned 
were  apparently  the  same  as  in  many  other  dwellings.    A  great  many  of 
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onr  people  have  wet  cellars.     Quite  a  large  portion  of  the  town  has  a  clay 
subsoil,  and,  being  level,  the  drainage  is  imiierfect. 

Eastliam. — Where  the  cases  referred  to  took  place,  "was  in  the  lowest  lands 
of  Orleans,  near  salt-marsh  on  one  side  and  a  lilled-in  swamp  on  the  other 
side. 

Easthamptoii . — I  know  of  only  five  cases  of  diphtheria  during  the  year, 
though  popular  report  makes  many  more,  it  being  the  habit  of  some  prac- 
titioners to  call  every  case  of  sore  throat,  even  the  slightest,  by  that  name. 
These  five  cases  were  severe,  but  none  fatal ;  one  was  diphtheritic  scarla- 
tina. The  hygienic  surroundings  in  every  case  but  one  were  good  and  salu- 
tary ;  that  one  was  squalid  and  filthy,  though  the  house  was  on  a  mountain- 
side, and  near  no  other  one.  It  was  impracticable  to  cleanse  or  civilize  the 
family,  yet  the  case  convalesced  as  well  as  others  with  better  surroundings, 
except  being  followed  by  a  large  abscess  in  neck. 

Easion. — This  village  (North  Easton)  has  been  one  of  the  unfortunate 
victims  of  the  above  fatal  disease.  The  first  case  occurred  in  January,  1876, 
and  we  have  not  been  free  from  it  from  that  day  up  to  date.  The  last  death 
from  it  occurred  only  last  week.  During  the  year  1876  there  were  45 
deaths  in  this  town  from  diphtheria,  and  all  hut  two  or  three  were  in 
this  village.  All  the  fatal  cases  were  among  our  foreign  pojiulation,  or 
nearly  so  (deaths  occurring  only  in  three  American  families,  I  think).  In 
some  case  all  the  children  in  a  family  would  be  swept  away ;  in  one  familj'-,  5 ; 
in  others,  3;  in  others,  2  ;  and  in  others,  1.  The  fatality  did  not  abate  until 
about  July,  since  which  time  the  majority  of  the  cases,  although  apparently 
seeming  as  violent  at  the  onset,  have  yielded  to  treatment.  Although  very 
few  of  our  American  families  have  escaped  having  one  or  more  cases  in 
their  midst,  they  have  in  nearly  every  case  recovered,  which  I  can  only 
attribute  to  better  ventilation,  better  nursing,  more  care  in  and  opportuni- 
ties for  keeping  the  rest  of  the  family  away  from  the  sick,  and  especially  to 
their  sending  more  promptly  for  their  physician.  I  have  been  unable  to 
trace  the  epidemic  to  any  satisfactory  cause.  I  am  satisfied  that  it  is  not  a 
"  filth  disease,"  for  it  would  strike  alike  upon  the  cleanest  and  filthiest 
houses ;  neither  did  poor  drainage  seem  to  attract  it  any  more  than  the 
reverse ;  we  all  shared  alike.  Although  I  know  that  many,  if  not  all,  my 
medical  brothers  will  disagree  with  me,  I  must  say  that  I  have  seen  nothing 
to  convince  me  that  it  can  be  carried  in  the  clothing  from  one  to  another. 
Neither  do  I  believe  that  by  simply  going  into  the  house  or  room  where  a 
diphtheritic  patient  is,  that  there  is  much,  if  any,  danger  of  contracting 
the  disease.  I  have  never  seen  a  case  where  I  thought  the  disease  was  con- 
tracted in  that  way,  and  I  have  watched  this  matter  closely.  Notwith- 
standing my  belief,  I  have  always  tried  to  be  on  the  safe  side,  and  use  every 
means  in  my  power  to  prevent  its  spreading ;  have  always  taken  the  other 
members  of  the  family  out  of  school ;  have  advised  every  one  to  keep  their 
children  away  from  houses  where  the  disease  was,  and  to  keep  away  them- 
selves, unless  needed  as  watchers  or  nurses  ;  have  advised  them  to  keep  away 
from  the  "  wakes  "  and  funerals.  My  opinion  is,  that  when  it  occurs  in  a 
family,  all  or  nearly  all  the  family  have  it,  either  in  a  mild  or  severe  form, 
for  the  reason  that  they  have  all  been  subjected  to  the  same  surroundings 
and  the  same  influences.  I  have  found  that  sending  all  the  other  children 
away  from  home,  as  soon  as  the  first  case  made  its  appearance,  did  not,  in 
many  cases,  save  the  others  from  having  it,  before  they  returned  home,  even. 
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Enfield. — All  the  cases  except  two  were  scantily  clotliecl,  not  well  nour- 
ished, and  crowded  together  in  sleeping-rooms  dark  and  ill-ventilated. 

Everett. — There  have  been  27  deaths  from  diphtheria,  according  to  the 
clerk's  record,  in  this  town,  since  January  1.    There  have  been   about  70 

cases  in   all.     In  the  case  of  S 's  family,  the  three  children  all  died.    I 

noticed  that  the  cellar  bottom  was  lower  thain  the  privy-vault ;  called  atten- 
tion of  the  owner  of  the  house  ;  cesspools  also  too  near  the  ijremisos.  Some 
fatal  cases,  however,  occurred  in  localities  high  and  apparently  well  drained. 
— among  the  wealthy  class,  as  among  the  poor ;  more  fatal  during  August 
and  September  than  before. 

Fcdrhaven. — In  a  great  majority  of  cases  that  have  come  under  my  obser- 
vation for  years,  the  sink-hole  or  privy  has  been  so  near  the  well  of  drink- 
ing-water, that  I  have  been  forced,  to  the  conclusion  that  here  lies  the 
primary  source  of  the  disease. 

Fall  River. — There  have  been  with  us  throughout  the  year  past  occasional 
cases  of  diphtheria — which  two  months  ago  assumed,  a  proportion  entitling 
it  to  be  called  a  mild  epidefnic.  This  has  now  subsided.  Generally,  the 
hygienic  sxirroundings  of  houses  where  cases  have  occurred,  have  been  bad. 
I  don't  recall  any  case  in  my  own  practice  where  they  have  been  what  they 
ought  to  be,  though  there  were  those  in  which  no  neglect  was  apparent. 

Fitcliburg. — Diphtheria  has  been  quite  prevalent  in  this  city  for  the  past 
year  (1876),  bringing  uj)  our  death-rate  per  1,000  from  below  the  average 
to  20.  We  have  a  population,  according  to  the  last  census,  of  12,289. 
During  the  eleven  months  ending  December  1,  there  have  been  54  deaths 
from  diphtheria,  21  j)er  cent,  of  the  whole  number  of  deaths,  a  greater  mor- 
tality than  from  any  other  disease.  Usually  our  greatest  mortality  is  from 
consumption,  averaging  about  17  per  cent,  of  all  deaths. 

In  1875  there  were  14  deaths  from  diphtheria. 

In  1874  there  were  3  deaths  from  diphtheria. 

In  187.3  there  were  3  deaths  from  diphtheria. 

The  present  epidemic  began  in  March,  1875.  At  this  time  a  young  man 
who  had  been  at  work  in  Greenfield,  Mass.,  was  returning  in  the  cars  to  his 
home  in  Bolton,  Mass.  On  the  arrival  of  the  train  in  Fitchburg,  he  seemed, 
so  sick  that  he  was  left  at  the  station  and  taken  to  the  almshouse.  He  grew 
rapidly  worse  and  died  soon  after  his  arrival  there.  This  disease  was  diph- 
theria in  an  unusually  severe  and  rapidly  fatal  case.  A  few  days  after,  a 
daughter  of  the  keeper  of  the  almshouse  was  taken  sick  with  diphtheria, 
and  died  in  a  few  days.  She  lived  in  the  same  house  where  the  young  man 
died,  but  had  not  been  in  the  room  with  him.  The  young  man's  body  was 
taken  to  his  home  in  Bolton,  and  soon  after  the  funeral,  two  of  the  family 
were  taken  sick  with,  and  one  died  of,  diphtheria.  I  speak  of  this  to  show 
the  apparently  contagious  character  of  the  disease  in  the  young  man's  case. 

This,  the  first  death,  occurred  March,  1875,  in  South  Fitchburg,  a  part  of 
the  city  about  one  mile  distant  from  the  railroad  station,  and  a  little  sepa- 
rated from  the  main  part  of  the  city.  The  only  cases  of  diphtheria,  and  they 
are  not  many,  which  occvirred  for  the  next  seven  months,  occurred  in  this 
district,  mostly  a  low  district  near  the  Nashua  Eiver,  though  the  almshouse 
where  the  boy  died  is  situated  near  by  in  a  healthy  locality  above  the 
valley  of  the  river.    During  this  seven  months  there  were  four  deaths — six, 
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reckouiug  tlie  two  at  the  almshouse  already  meutioued.  One  occurred  in. 
June,  one  in  July,  one  in  September,  and  one  in  October,  all  of  the  four  in 
French  families.  In  October,  two  weeks  before  the  last  death  above  men- 
tioned, the  disease  appeared  in  the  city  proper.  The  first  six  cases  all 
attended  one  of  the  grammar  schools,  but  no  local  cause  was  discovered 
there,  and  it  soon  appeared  in  all  quarters  of  the  city,  the  first  death  occur- 
ring in  October,  making  two  deaths  in  October  in  the  whole  city.  In 
November  there  were  3  deaths;  in  December,  5;  in  January,  1876,  4 ;  in 
February,  none;  in  March,  13  (the  height  of  the  epidemic  one  year  after  its 
first  appearance).  In  April,  there  were  4  deaths ;  in  May,  5 ;  in  June  8  ; 
in  July,  4 ;  in  August,  3 ;  in  SeiJtember,  4 ;  in  October,  3  ;  in  Novem- 
ber, 5. 

Of  the  14  deaths  in  1875,  there  were : — 


Of  French  parentage,     .  .  .7 

American  parentage,  .  .    5 

Irish  parentage,         .  .  .2 

Under  2  years  of  age,     .  .  .2 


Under  5  years  of  age,  .        .        .8 

Between    5  and  10,  ...    3 

Between  10  and  15,  ...    2 

Between  15  and  20,  ...     1 


Of  the  54  deaths  in  1876,  uj)  to  December  1,  there  were, — 


Between    5  and  10,  ...  19 

Between  10  and  15,  .        .        .3 

Between  15  and  20,  .        .        .2 

Youngest,  22  days. 
Oldest,  16  years. 


Of  American  parentage,  .  .  25 

Irish  parentage,         .  .  .22 

French  j)arentage,     .  .  .4 

English  parentage,    .  .  .3 

Under  2  years  of  age,      .  .  .11 

Under  5  years  of  age,     .  .  .  28 

The  disease  has  prevailed  in  all  qiiarters  of  the  city,  where  city  water  is 
used  and  where  it  is  not,  where  there  are  sewers  and  where  there  are  none, 
where  it  is  high  and  where  it  is  low,  where  it  is  dry  and  where  it  is  damp, 
equally  or  nearly  so  among  native  and  foreign  population,  most  extensively 
in  children  under  ten  years  of  age,  and  in  the  month  of  March.  It  has 
seemed  to  me  to  be  more  widely  prevalent  in  localities  where  the  drainage 
is  most  imperfect  and  dampness  most  common.  City  water  is  pretty  gener- 
ally introduced  into  the  city,  but  we  have  very  few  sewers.  This  makes 
an  increase  in  the  surface-moisture  inevitable,  and  I  think  may  explain  why 
diphtheria  has  remained  here  so  long  and  ]5revailed  so  extensively.  I  do  not 
say  that  the  virus  of  diphtheria  was  introduced  in  a  concentrated  form  by 
the  case  brought  from  Greenfield,  finding  here  a  place  favorable  for  its 
development,  but  I  think  the  facts  are  very  suggestive,  and  you  can  draw 
your  own  inferences.  I  may  say,  as  having  some  bearing  on  this  subject, 
that  typhoid  fever  has  not  been  quite  so  prevalent  as  usual — comparatively 
little  of  it.     .     .     . 

.  .  .  Diphtheria  has  been  almost  constantly  prevalent  during  the  past 
year,  and  hardly  a  month  has  passed  without  its  fatal  cases.  In  two  years  it 
has  been  one  of  the  prevalent  diseases  much  of  the  time,  and  I  may  safely  say 
that  more  cases  of  the  disease  have  occurred  in  this  period  than  in  the  fifteen 
years  preceding.  It  has  become  a  common  disease,  and  the  mortality  has 
assumed  comparatively  large  proportions.  During  the  past  season,  other 
zymotic  diseases  have  been  remarkably  infrequent,  and  almost  invariably  of 
mild  type.  All  parts  of  this  city  and  vicinity  have  been  visited  by  the 
disease,  and  no  social  condition  has  escaped ;  but,  so  far  as  I  am  able  to  form 
an  opinion,  hygienic  conditions  exercise  considerable  influence.     It  seems  to 


478  STATE  BOARD  OF  HEALTH.  [Jan. 

me  that  I  have  had  more  cases  in  clamp,  shady  localities  thau  in  situations 
that  were  dry  and  where  there  was  plenty  of  light  and  air.  The  worst  cases  I 
have  attended  have  occurred  in  i)oor  tenements  located  in  wet  places,  without 
drainage,  and  where  the  diet  of  the  inmates  was  coarse  and  poorly  prepared. 
In  several  of  these  severe  attacks,  the  water  used  by  the  family  was  drawn 
from  wells.  It  has  been  quite  noticeable  that,  although  all  parts  of  the  city 
have  been  more  or  less  affected  by  the  i^revalence  of  the  disease,  cases  have 
occurred  in  groups,  one  locality  or  neighborhood  usually  furnishing  several. 

Foxhorough. — There  has  been  no  epidemic  of  diphtheria  and  no  prevalence  of 
the  disease  during  the  current  year.  I  recall  only  two  cases  during  the  year. 
The  first  (an  infant)  was  thoiight  to  have  contracted  the  disease  during  a 
visit  in  another  town.  No  particulars  can  be  obtained  as  to  treatment,  etc. 
The  case  was  not  in  the  care  of  any  regular  physician,  and  the  nature  of  the 
disease  was  not  recognized  until  after  the  death  of  the  child.  Soon  after 
this  occurred,  a  lady,  who  had  been  much  engaged  iu  the  care  of  the  child, 
was  attaclied  with  genuine  diphtheria,  and  recovered  after  passing  through 
the  ordinary  stages  of  a  severe  attack.  She  had  partial  paralysis,  which 
persisted  for  a  considerable  time. 

FramiiHjliam. — The  locality  where  most  of  these  oases  occurred  was  wet  and 
badly  drained.  House-drainage,  cesspools,  wells,  etc.,  as  good  as  in  other 
part  of  the  town. 

Grmiby. — A.  Three  cases  in  one  family ;  two  deaths.  No  evidence  of 
filth  as  a  cause  for  the  disease ;  no  other  cause  found.  B.  Eight  cases  in 
this  family ;  four  deaths.  Family,  Irish,  and  have  always  lived  in  filth. 
C.  Three  cases  in  another  family;  three  deaths.  Mother  visited  friends 
sick  Avith  the  disease  in  another  town,  and  her  own  children  had  the  disease 
soon  after  her  return  to  it.  The  family  "  B  "  also  had  the  same  disease  soon 
after  a  visit  to  the  house  of  "  C  "  by  the  mother.  D.  Three  cases.  No  evi- 
dence of  filth  as  a  cause  ;  all  recovered.  E.  Three  cases  ;  all  recovered ; 
lived  near  a  pond  from  which  the  water  had  lately  been  lowered ;  no  other 
cause  discovered.  F.  Two  cases ;  no  cause  detected  ;  all  recovered.  Fam- 
ily "  B  "  and  family  "  D  "  lived  on  low  ground,  but  in  dry  jilaces ;  the  other 
families  on  high,  dry  ground.  These  families  lived  more  than  a  mile  from 
each  other. 

Halifax. — I  have  had  about  50  cases  in  my  practice  during  the  present 
year  ;  only  18  of  these  cases  occurred  in  this  town.  Last  year  there  was  not 
a  single  case.  Most  of  these  cases  were  in  dwellings  located  in  low,  damp 
l^laces,  many  of  them  having  water  standing  in  the  cellars.  In  one  family 
of  11,  every  member,  with  the  exception  of  the  mother  and  infant,  had  the 
disease  in  a  very  malignant  form. 

Hanover. — Since  the  epidemic  of  1866-7,  which  was  very  malignant  and 
fatal  in  this  section,  I  have  seen  no  case  that  could  properly  be  called  diph- 
theria until  March,  187.^  ;  and  this  epidemic  had  its  origin  from  the  same 
source  as  that  which  proved  so  severe  in  South  Hanson.  Four  of  my  cases 
died,  two  of  which  were  just  convalescing  from  scarlatina  when  attacked: 
one  from  the  intensity  of  the  poison  owing  to  filthy  surroundings  ;  and  the 
fourth  very  suddenly,  probably  from  paralysis  of  the  heart  occurring  ten 
days  after  treatment  was  stopped.    I  have  considered  the  surroundings  care- 


1877.]  HEALTH  OF  TOWNS.  479 

fully  in  every  case,  and,  with  the  exception  of  the  fatal  case  mentioned 
above,  cannot  connect  the  disease  "with  very  objectionable  hygieiiic  causes  ; 
and  this  case,  though  the  house  was  damp,  yards  very  filthy,  aud  -water  bad, 
cannot  positively  be  said  to  owe  its  maliguancy  to  these  causes,  as  there 
were  five  other  cases  iu  the  same  house,  which  recovered  without  developing 
unusual  malignancy,  though  attended  with  severe  local  and  constitutional 
phenomena.  With  the  exception  of  diphtheria  and  some  malignant  cases  of 
scarlatina,  which  occurred  last  winter  and  spring,  there  has  been  no  severe 
sickness  during  the  year, 

Sanson. — Last  year  it  was  confined  to  the  southern  part  of  the  town  along 
the  low  lands,  and  there  were  very  many  fatal  cases.  This  year  almost  all 
have  been  in  the  northern  part  of  the  town ;  the  only  fatal  cases  were  in 
South  Hanson.  There  had  not  been  a  case  in  South  Hanson  for  two  months 
when  a  boy  (about  10)  was  taken  sick  and  died  in  less  than  a  week.  There 
have  been  no  cases  there  now  for  three  months. 

HaverhilL — Diphtheria  has  not  prevailed  to  any  extent  since  the  last 
report.  We  have  been  wonderfully  exempt  from  the  disease  as  an  epidemic. 
The  cases  that  have  occurred  have  been  sporadic,  and  quite  mild  in  char- 
acter. Some  of  the  neighboring  towns  of  New  Hampshire  have  been 
severely  afflicted  with  the  disease,  and  several  families  visiting  those  local- 
ities from  this  city  have  been  afflicted  with  the  malady.  I  can  discover 
nothing  in  the  "surroundings"  that  would  have  a  tendency  to  induce  the 
disease.  Three  cases  occurred  in  a  house  free  from  dampness,  situated  in  an 
elevated  region,  the  family  occui)ying  the  upper  tenement.  Other  cases  have 
occurred  under  a  great  variety  of  local  peculiarities,  but  I  do  not  know  of  a 
single  case  in  the  more  filthy  and  neglected  portion  of  the  city.  Our  worst 
cases  have  been  confined  to  elevated  regions,  with  sunny  exposure  and 
sandy  soil.  Our  water-supply  is  pure  aud  abundant,  and  our  drainage 
better  than  the  average  of  rural  cities.     .     .     . 

During  1876  we  had  very  little  of  diphtheria  in  Haverhill,  the  few  cases 
being  mostly  in  January  and  December.  I  have  not  found  any  unhealthy 
condition  or  circumstances  to  be  common  to  any  great  number  of  houses  in 
which  I  have  seen  diphtheria.  I  am  confident  that  the  average  sauitary 
condition  of  the  habitations  of  my  diphtheritic  patients  is  not  lower,  but 
rather  higher,  than  the  average  of  all  my  other  cases  of  illness.  As  an  illus- 
tration of  this  statement,  I  will  state  that  I  saw  at  least  50  cases  of  all 
grades  (mostly  light)  in  this  epidemic  before  one  of  them  was  in  an  Irish 
family,  and  that  in  all  there  have  been  but  very  few  cases  amongst  the  Irish, 
although  every  known  sanitary  law  is  hourly  violated  in  the  quarter  inhab- 
ited exclusively  by  that  nationality.  Epidemic  influence  aud  the  facilities 
for  contagion  are  the  only  caiises  for  the  disease  I  have  been  able  to  trace 
out  satisfactory  to  myself. 

Harwich. — There  have  been  but  12  or  14  cases  of  diphtheria  in  town  this 
year ;  all  of  which  occurred  within  the  months  of  December,  1876,  and  Jan- 
uary, 1877.  The  houses  where  each  case  occurred  were  on  high  ground  and 
in  one  neighborhood.  My  opinion  is  that  the  latter  cases  were  wholly  from 
contagion,  and,  in  fact,  by  a  careful  examination  of  the  surroundings,  I  find 
no  cause  for  the  first  cases.  All  the  cases  were  children  except  two,  and 
were  of  scrofulous  diathesis,  and  inclined  to  sore-throat — tonsilitis  or  croup. 
The  origin  of  the  cases  is  not  explained  to  us  satisfactoi'ily,  the  hygienic 
surroundings  being  good. 
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RoUiston. — The  disease  first  appeared  in  a  family  where  the  hygienic  con- 
ditions were  favorahU  for  the  generation  of  any  filth  disease  ;  hut  afterwards 
cases  occurred  in  families  where  the  hygienic  conditions  of  houses  and  sur- 
roundings were  good,  and  the  inmates  had  not  been  exposed  by  contagion, 
as  far  as  known  to  fuyself  or  patients.  The  disease  seemed  sporadic  rather 
than  epidemic. 

jffm(/7!.am.— Diphtheria  has  not  prevailed  here,  except  sporadically,  until 
within  a  year.  The  first  case  appeared  April  28th,  in  a  girl  of  eight  years. 
Her  brother,  aged  14,  was  taken  sick  five  days  later.  First  patient  died  on 
the  fifteenth  day,  from  asthenia ;  the  boy  recovered.  Two  weeks  after  death 
of  first  patient,  an  older  brother,  aged  18,  was  taken  sick,  and  a  sister  of  16, 
four  days  later.  The  former  died  on  the  ninth  day,  and  the  latter  recov- 
ered after  long  convalescence,  with  paralysis.  One  child  escaped  the  disease. 
A  little  girl,  playmate  of  the  first  patient,  was  taken  down  one  week  after 
her,  and  the  disease  spread  through  the  family.  Out  of  five  children  four 
died.  At  about  the  same  time,  the  disease  appeared  at  two  other  remote 
parts  of  the  town.  No  new  cases  appeared  after  June,  until  recently.  Dur- 
ing the  last  month  there  have  been  a  few  isolated  cases.  There  were  in  all 
about  30  cases  and  11  deaths,  not  counting  those  of  recent  date.  The  hygi- 
enic surroundings  of  the  house  in  which  the  first  case  appeared  were  seem- 
ingly good.  The  house  stands  high  and  dry,  in  a  retired  part  of  the  town. 
The  family  are  exceptionally  neat.  Apparently,  the  hygiene  of  the  other 
infected  houses  and  their  surroundings  were  generally  equally  good.  The 
well  of  the  family  in  which  the  disease  was  most  fatal  has  been  found  by 
analysis  to  contain  the  purest  water  of  ten  wells  taken  from  diff'erent  parts 
of  the  town.     The  disease  afflicted  rich  and  poor  alike. 

iToZ^o/ce.— Diphtheria  has  jire vailed  here  during  the  past  six  months  to  a 
greater  extent  than  ever  before,  probably.  Neither  has  it  ever  before  been 
so  fatal.  In  several  instances,  nearly  the  entire  families  have  been  blotted 
out.  In  one  instance,  three  children  and  the  mother  were  taken  out  of  a 
family  of  six,  all  in  less  than  a  week  ;  in  another,  two  children  in  about  forty- 
eight  hours.  It  has  invaded  all  parts  of  the  city,  but  has  been  most  fatal  in 
what,  from  its  topography,  was  considered  a  healthy  location.  But,  unfor- 
tunately, in  that  section,  the  sewers  are  not  yet  completed,  and  the  "  hygi- 
enic surroundings"  not  what  they  will  be  another  year.  But  it  has  pre- 
vailed to  as  great  an  extent  in  the  best-drained  portions  of  the  city,  though 
not  so  fatal  in  degree.  It  has  become  a  question  in  my  own  mind  whether 
the  bath-room  and  water-closet  in  such  close  proximity  to  the  sleeping 
apartments  in  our  modern  houses  are  not  a  most  fruitful  source  of  tbis 
loathsome,  disgusting  disease. 

Hudson. — There  have  not  been  many  cases  of  diphtheria  in  this  town  for 
the  x>ast  year.  In  my  own  practice  I  have  had  only  eight,  and  can  learn  of 
only  very  few  others.  There  have  been  no  fatal  cases,  and  most  of  them 
ha^'e  been  of  a  mild  type.  It  has  never  prevailed  here  to  any  great  extent, 
although  Ave  have  a  large  number  of  cases  of  throat  diseases.  The  cases 
have  occurred  in  all  parts  of  the  village  and  the  surroundings,  so  far  as  we 
were  able  to  learn,  Avere  not  diff'erent  from  the  majority  of  families  in  town. 
Nearly  all  of  my  own  were  families  in  comfortable  circumstances,  and  cleanly. 

Hnniington. — There  have  been  l)ut  few  cases — not  to  exceed  a  dozen,  with 
bad,  danij)  cellars  and  accumulation  of  tilth  near  the  houses.     I  think,  how- 
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ever,  that  the  dampness  has  been  more  productive  of  diphtheria  than  the 
filth.  I  have  not  known  a  case  where  due  attention  had  been  given  to 
drainage,  cleanliness  and  ventilation. 

Hyde  ParJc. — A  severer  epidemic  occurred  during  February,  March  and 
April  than  has  ever  before  visited  our  locality.  The  care  of  twenty  cases 
fell  to  my  own  share.  Of  these  twenty,  seven  terminated  fatally.  Five  cases 
occurred  in  one  family,  where  three  died.  In  another  family,  some  mile  and 
a  half  distant  from  the  first,  three  cases  occurred,  two  terminating  fatally. 
In  this  family,  the  patient  that  survived  has  only  just  now  recovered  her 
former  standard  of  health.  In  a  former  paper  I  have  stated  that  paralysis 
had  not  happened  to  be  among  the  sequelae  that  I  had  seen,  but,  in  this 
case,  complete  paraplegia  occurred,  also  paralysis  of  muscles  of  speech,  with 
dimness  of  vision  ;  and  all  this  came  on  after  convalescence  from  the  diph- 
theritic affection  had  become  apparently  well  established — so  far,  that  the 
patient  had  walked  out  in  the  grounds  about  the  house.  In  still  another 
family  death  ensued  suddenly  after  diphtheritic  symptoms  had  apparently 
nearly  subsided,  death  resulting  from  prostration.  The  other  cases  of  recov- 
ery seem  now  to  suffer  no  ill-effects.  In  two  or  three  instances  I  have  not 
been  sure  that  the  drainage  has  been  perfect,  and  the  water-closets  were 
looked  after  as  well  as  seemed  possible,  but  there  was  a  chance  for  suspicion 
of  them  in  perhaps  two  instances.  Nine  cases  occurred,  resulting  in  four 
deaths,. in  three  houses  out  of  five  standing  side  by  side  on  the  same  side  of 
the  same  street,  in  a  region  as  perfectly  drained  as  it  is  possible  for  it  to  be ; 
and  it  must  be  admitted  that  every  attention  was  paid  to  cleanliness,  in  at 
least  some  of  these  families,  that  can  be  paid  to  ib  anywhere.  One  isolated 
case  occurred  where  the  residence  was  on  high  ground  sloping  from  it  iu  all 
dii'ections,  and  as  free  from  dampness  as  it  is  possible  for  ground  to  be, — 
where  the  family  was  small  and  the  privy  cared  for  as  well  as  it  could  be, 
and  one  would  say  that  the  hygienic  conditions  were  as  favorable  as  any- 
where iu  any  community,  and  yet  a  fatal  result  was  expected  for  days,  and 
was  finally  barely  escaped.  I  cannot  draw  any  inferences  concerning  the 
influence  of  hygienic  conditions  fi'om  a  review  of  my  cases.  Their  severity 
has  certainly  not  been  in  direct  ratio  to  the  filth  and  dirt  by  which  they 
have  been  surrounded.  Very  few  of  the  foreign  population,  so  far  as  I 
know,  have  been  affected.  Of  my  twenty  cases,  none  were  of  that  class. 
Why  they  have  been  so  nearly  exempt,  I  do  not  know.  Why  others  have  not 
been  afflicted,  I  cannot  tell.  I  have  tried  to  give  results  as  they  actually 
took  place.  ' 

Kingston. — Diphtheria  has  never  prevailed  in  this  town  to  any  great 
extent,  but  there  has  been  more  during  the  j)ast  year  than  all  previous  years, 
and  mostly  the  last  six  months.  I  have  kejit  no  record  of  cases,  but  should 
judge  there  had  been  forty  or  fifty  cases  the  last  six  months,  mostly  of  a  very 
mild  form.  I  beg  to  report  to  you  an  interesting  fact  or  circumstance  which 
came  lender  my  observation  a  few  months  ago ;  viz..  Beside  a  small,  never- 
failing  brook  is  a  spring,  with  a  tub  or  barrel  set  in  the  edge  of  the  brook, 
where  two  families  get  their  water  for  drinking  and  cooking  purposes. 
During  the  dry  weather  last  summer,  a  man  drove  an  artesian  well,  150  feet 
firom  the  spring,  and  on  land  ten  feet  higher,  using  common  iron  pipe,  not 
galvanized.  The  well'was  put  down  about  twenty  feet,  and  the  pump  was 
worked  by  a  windmill  for  irrigating  purposes.  In  a  few  days  after  the 
pumping  commenced,  the  families  noticed  that  the  water  iu  the  spring  was 
61 
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not  as  good  as  usual.    It  did  not  taste  good,  and  tea  made  from  it  was  black 
and  not  fit  to  drink. 

Lancaster. — No  cases  of  diphtheria  since  the  past  winter,  when  several 
occurred  ia  different  parts  of  the  town,  widely  separated  and  at  different 
elevations.  In  some  instances,  drainage  (natural)  was  all  that  could  be 
desired.  Still  a  diphtheritic  tendency  has  been  noticed  in  most  diseases 
throughout  the  summer — slight  soreness  and  discoloration  of  throat,  with- 
out diphtheritic  patches.  Most  of  the  cases  seen  last  winter  were  in  Irish 
families,  where  there  was  a  decided  want  of  cleanliness,  with  a  great  defi- 
ciency of  ventilation,  with  filth  in  the  immediate  vicinity,  and  i)robahly, 
contaminated  water.  The  above,  with  the  epidemic  tendency,  would  be 
sufficient  to  develop  the  disease.  Until  the  past  winter,  Lancaster  has  been 
free  from  the  disease. 

Lawrence. — Diphtheria  has  been  mildly  prevalent  in  this  city  during  the 
greater  portion  of  the  past  year,  although  it  cannot  be  said  to  have  risen  to 
the  dignity  of  an  epidemic  until  the  month  of  December.  Deaths  from  this 
cause  are  recorded  in  the  city  clerk's  register  for  every  month  in  the  year 
excepting  January,  February,  and  April.  In  March,  there  were  2  deaths;  in 
May  and  June,  3  each  ;  in  July,  1 ;  in  August,  2  ;  in  September,  7 ;  October, 
3 ;  November,  8  ;  and  in  December,  17  ;  making  a  total  of  46  deaths  for  the 
year.  The  cases  which  have  occurred  in  the  city  have  been,  for  the  most 
part,  of  moderate  severity,  curable  by  prompt  and  skilful  medical  treat- 
ment, aided  by  efficient  nursing.  A  severe  tyj)e  of  the  disease  seems  to 
have  prevailed  in  the  adjoining  town  of  North  Andover,  south-east  of 
Lawrence.  The  disease  has  found  its  subjects  in  nearly  every  portion  of 
this  city  ;  in  the  dwellings  of  the  wealthier,  as  well  as  those  of  the  poorer 
classes,  though  to  a  much  less  extent  in  the  former;  but  its  victims  were 
chiefly  among  the  latter.  The  record  of  deaths  shows  a  notable  exemption 
of  that  portion  of  our  citizens  whose  hygienic  surroundings  are  of  the 
higher  order,  and  whose  dwellings  are  the  abodes  of  abundance  and  com- 
fort. Two-thirds  of  the  deaths  were  among  our  adopted  citizens,  or  their 
children.  One-half  of  them  occurred  in  houses  and  in  surroundings  whose 
hygienic  condition  was  a  fair  average  of  that  which  prevails  among  the 
■  lower  classes  generally.  The  other  half  occurred  in  localities  where  mor- 
bific influences  of  various  shades  of  bad,  undoubtedly  had  much  to  do  in 
developing  the  disease.  The  same  conditions  did  not  obtain  in  all  the  cases. 
In  some,  bad  drainage;  in  others,  close  crowding  in  small  rooms  badly  ven- 
tilated ;  in  others,  the  odors  from  a  contiguous  privy,  and  in  still  others, 
damp  cellars  containing  decomposing  garbage  were  the  conspicuous  causes 
which  rendered  the  air  of  the  dwellings  unwholesome.  While  undoubtedly 
a  specific  contagium  hovers  in  the  atmosphere  around  a  locality  infected  with 
the  disease,  exposing  all  persons  who  possess  a  susceptibility  to  it,  fouled 
air  and  insufficient  nutrition  are  the  two  factors  which  contribute  most  to 
make  the  disease  virulent  and  fatal.  I  believe  the  latter  to  be  the  direct  or 
indirect  cause  of  more  deaths  than  the  former.  Personal  cleanliness,  pure 
air,  warm  clothing,  and  warm  houses,  with  good  substantial  food,  properly 
cooked,  would  not,  it  is  true,  utterly  stamp  out  the  disease,  but  it  would 
probably  deprive  it  in  a  great  measure  of  its  virulence  and  reduce  its  mor- 
tality to  a  very  small  percentage  of  its  XH'esent  rate  ;  and  this  reduced  mor- 
tality would  be  still  further  diminished  if  those  attacked  with  the  disease 
were  promptly  placed  under  good  treatment.    The  propagation  of  diph- 
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tlieria  by  direct  contagion  is  a  foct  of  freqnent  observation,  of  wMcli  the 
recent  epidemic  in  this  city  and  neighborhood  has  furnished  many  con- 
firmatory illustrations.  On  the  other  hand,  the  value  of  prompt  isolation 
of  the  affected  persons,  and  of  the  use  of  disinfectants  to  deprive  the  iioat- 
ing  germs  of  their  pei'nicious  energy,  were  strikingly  exemplified  in  a  case 
which  occurred  in  North  Andovery  where  the  air  seemed  to  be  surcharged 
with  the  poison  of  the  disease,  and  where  many  cases  of  a  malignant  type 
proved  fatal.  The  cottage,  favorably  situated,  contained  a  family  com- 
posed of  three  adults  and  five  children,  the  oldest  of  the  children  being 
seven  years  old,  and  the  youngest  but  three  weeks  old,  the  mother  just 
recovering  from  her  recent  confinement.  The  oldest  girl  was  taken  sick  with 
the  disease,  which  proved  to  be  of  a  putrescent  character,  and  attended  by 
dangerous  hemorrhages  and  extreme  prostration.  After  many  days  of 
uncertainty  as  to  the  result,  convalescence  began,  and  she  made  a  slow  and 
tedious  recovery.  As  soon  as  the  nature  of  the  disease  had  been  discovered, 
which.was  not  until  the  physician  had  been  called,  who  found  the  symptoms, 
both  local  and  general,  fully  manifest,  she  was  removed  to  another  room, 
her  attendants  only  being  allowed  access  to  her.  All  the  rooms  of  the 
house  which  were  occupied,  were  daily  thoroughly  aired  and  filled  with 
the  fumes  of  burning  sulphur.  All  the  excretions  of  the  patient  were 
removed  in  close  vessels  and  buried,  and  the  utensils  disinfected.  As  no  other 
member  of  this  family  contracted  the  disease,  while  in  the  immediate  neigh- 
borhood, whole  families  had  been  jDrostrated  by  it  (in  one  instance,  five  out 
of  seven  stricken  children  had  died  within  four  days),  the  inference  seems 
to  be  reasonable  that  the  fortunate  exemption  of  the  four  small  children 
and  three  adults  was  due  to  the  means  employed  to  jprotect  them. 

Leominster. — There  has  been  but  very  little  of  diphtheria  in  this  town 
during  the  past  year,  though  there  have  been  a  good  many  cases  of  common 
sore  throat,  some  of  them  having  small  patches  of  exudation  upon  the  fau- 
ces. All  these  cases  were  benign  in  their  character.  I  know  of  but  three 
families  where  diphtheria  (genuine)  has  appeared  during  the  last  year. 
One  family  lived  in  a  house  standing  upon  a  sandy  soil,  with  good  drain- 
age. The  family  consisted  of  father  and  mother,  three  children,  aged  5 
years,  2i  years,  and  6  months  old,  servant  girl  (Irish),  and  farm  boy  (Irish). 
The  boy  5  years  old  was  seized  first,  and  died  on  the  fourth  day,  the  dis- 
ease extending  to  the  larynx  and  air-passages.  The  servant  girl  had  the 
disease  severely,  but  recovered;  the  farm  boy  was  affected  but  slightly. 
The  second  child  and  babe  escaped.  In  another  family,  in  a  different  part 
of  the  town,  three  chiklren,  aged  7,  10  and  14  years,  had  diphtheria.  In 
one  of  them,  the  air-passages  were  affected,  but  all  finally  recovered. 
The  house  in  which  this  family  lived  was  situated  on  wet  land.  I  could 
find  no  cause  of  the  disease  about  the  premises,  except  the  "  soil-moisture." 
The  third  family  consisted  of  three  persons,  husband,  wife  and  daughter. 
The  daughter  sickened  first  and  died  on  the  twelfth  day.  The  exudation 
of  lymph  extended  to  the  air-passages.  The  mother,  after  taking  care  of 
her  daughter  for  seven  days,  was  seized  with  the  disease  and  died  after 
five  days'  illness,  with  congestion  of  the  brain,  apparently,  besides  the 
throat  affection.  They  both  died  the  same  day.  The  mother  was  45  years 
old,  the  daughter,  16  years.  The  house  was  situated  very  near  the  putrid 
stream  that  carried  the  refuse  from  the  tannery  at  the  North  Village  to 
the  Nashua  River.  You  examined  it  last  summer  wil  h  Prof.  Nichols.  The 
brook  ran  within  three  or  fota-  rods  of  the  house.  The  husband  escaped 
the  disease.    Of  the  eight  cases,  three  were  fatal. 
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Maiden. — There  have  been  from  15  to  20  reported  deaths  from  diphtheria 
during  the  past  year.  I  have  personal  knowledge  of  4  fatal  cases,  in  which 
there  conld  be  no  doubt  as  to  the  diagnosis.  There  have  been  numerous 
cases  of  sore  throat  of  more  than  ordinary  severity,  and  which  were,  appar- 
ently, iniiuenced  by  atmospheric  conditions,  or  what  is  sometimes  called  an 
epidemic  state  of  the  atmosphere.  There  has  probably  been  no  month  dur- 
ing which  cases  of  scarlatina  have  not  occurred.  As  sore  throat  is  a  sj'mptom 
common  to  both  diphtheria  and  scarlatina,  it  becomes  difficult  to  ascribe  with 
certainty,  to  one  disease  or  the  other,  the  unusual  prevalence  of  inflam- 
matory affections  of  the  pharynx;  in  other  words,  scarlatinous  and  diphthe- 
ritic sore  throat  may  be  confounded.  In  some  cases,  the  differential  diagno- 
sis is  well-nigh  impossible.  The  hygienic  surroundings  of  houses  where 
cases  have  occurred,  have  been  usually  bad.  Maiden  has  no  system  of  public 
sewers.  The  cesspool  is  commonly  used  as  a  means  of  disposing  of  sink  and 
water-closet  refuse.  Very  few  cesspools  in  the  town  are  ventilated  properly, 
if  at  all,  and  even  the  ordinary  precaution  of  trapping  is  often  neglected. 
Especially  is  this  true  among  the  poor  and  laboring  classes,  yet  I  have  traced 
several  cases  of  severe,  and  one  or  two  of  fatal  typhoid,  to  the  escape  of  sewer- 
gas  into  the  houses  of  the  "  well-to-do,"  in  conseqnence  of  combined  careless- 
ness and  ignorance  on  the  part  of  householders,  which  seemed  almost  criminal. 
The  want  of  an  efficient  board  of  health,  with  one  or  more  competent  physi- 
cians as  members,  is  making  itself  seriously  felt  here.  Many  citizens,  jealous 
of  their  democratic  right  to  poison  themselves  and  their  families,  if  they 
choose  to  do  so,  had  rather  "take  their  chances"  of  disease  than  have  their 
premises  subjected  to  rigid  scrutiny,  or  which  might  result  in  expense  to 
property-owners.  Many  people  don't  want  to  be  "  ridden  by  the  doctors ; 
what  was  good  enough  for  their  fathers,  is  good  enough  for  them."  The 
main  fact  of  this  nature  to  which  I  can  refer,  is,  that  the  death-rate  from 
filth-diseases  is  increasing,  and  the  necessity  of  a  good  system  of  public 
drainage  is  thus  forcing  itself,  year  by  year,  more  strongly  upon  the  atten- 
tion of  all  who  have  any  interest  in  hygienic  questions. 

Manchester. — In  this  town  diphtheria  has  occurred  oftener  among  what 
would  be  regarded  as  the  better  class  of  people,  and  only  occasionally  among 
people  who  are  most  regardless  of  cleanliness,  neatness,  good  air,  drainage, 
etc.    All  this  is  negative,  and  argues  nothing  against  the  rules  of  health. 

MarUehead. — Diphtheria  has  found  its  way  into  the  best-located  homes  in 
the  town,  but  I  am  quite  sure  has  prevailed  more  extensively  in  low-land  and 
poorly-drained  districts.  I  have  noticed  a  special  increase  in  the  number  of 
cases  just  after  a  long  rain. 

Marlborough. — During  nine  years  there  has  been  no  appearance  of  diphthe- 
ria coming  to  my  knowledge,  in  this  town,  until  within  the  last  four  weeks. 
Since  then  we  have  had  between  20  and  30  cases,  most  of  them  light. 
Hygienic  surroundings  have  been  varied,  with  full  as  many  cases  occurring 
among  families  where  surroundings  were  very  good,  as  in  those  where  they 
were  below  the  average. 

Medfield. — There  have  been  but  two  cases  of  true  diphtheria  in  this  town 
during  the  last  year.  One  case  proved  fatal ;  the  other  recovered  after  a 
tedious  illness,  accompanied  with  paralysis.  The  house  in  which  the  case 
proved  fatal  is  badly  situated,  the  ground  low  and  wet,  with  no  di-ainage 
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at  all,  and  hardly  a  chance  for  any;  the  other,  not  so  bad,  but  on  the 
border  of  low  land,  almost  constantly  saturated  with  water.  Each  house 
is  rather  small,  with  six  or  eight  children. 

Nantucket. — The  house  where  the  one  case  of  diphtheria  is,  is  situated  on 
clayey  soil,  and  may  be  called  a  damp  situation  compared  with  most  of  the 
houses  here.  Very  little  sickness  of  any  kind  has  prevailed  in  Nantucket 
for  a  year  past. 

Xaticlc. — There  have  been  more  or  less  isolated  cases  throughout  the  year, 
not,  apparently,  confined  to  any  locality,  usually  in  one  family  only  in  a 
given  neighborhood.  The  surroundings  have  been  varied,  but  not  in  any 
case,  to  my  knowledge,  bad.  The  disease  has  seemed  capricious  in  its 
attacks,  and  more  influenced  by  individual  exposure  to  damp  and  cold  than 
by  any  endemic  bad  influences.  As  to  contagion,  in  one  instance  it  seems 
proven.  In  March,  the  disease  was  epidemic  in  Hopkinton.  Mrs.  L.,  aged 
30,  of  South  Natick,  widow,  was  about  to  be  married  ;  a  sister,  Mrs.  C,  came 
from  Hopkinton  to  assist  her  in  her  preparations.  The  next  day  after  her 
arrival,  Mrs.  C.  was  taken  very  ill  with  diphtheria;  in  six  days  Mrs.  L.  was 
seized,  the  disease  invaded  the  trachea,  and  was  fatal  in  seven  days.  A  third 
sister,  Mrs.  E.,  came  from  Sherborn  to  help  take  care  of  the  two  first  taken. 
Mrs.  R.  had  a  slight  sore  throat,  but  did  not  consider  herself  ill.  She 
returned  home,  and  two  of  her  children  were  seized  and  died ;  they  were 
not  under  my  care.  No  other  cases  occurred  in  South  Natick  at  that  time, 
nor  in  Sherborn.    The  surroundings  of  both  houses  were  gOod. 

New  Bedford. — Diphtheria  has  not  prevailed  in  this  city  to  any  extent  dur- 
ing the  past  year,  a  few  mild  cases  recovering  easily.  A  few  cases  of  death 
from  diphtheria  have  been  reported  iu  the  newspapers,  but,  as  these  are 
based  on  hearsay  or  undertakers'  reports  only,  they  are  to  be  received  with 
caution. 

Neivburyport. — Our  city  has  been  exempt  from  diphtheria  during  the  past 
year  until  within  the  past  six  weeks.  During  the  months  of  November  and 
December,  we  have  had  more  cases  than  during  the  whole  of  the  past  six 
years.  The  cases  have  occurred  without  any  regard  to  the  hygienic  sur- 
roundings. Some  of  the  most  fatal  cases  have  occurred  in  what  we  con- 
sider the  most  healthy  locations.  One  of  the  most  severe  cases  (a  young 
married  lady,  mother  of  one  child)  occurred  in  a  house  that  has  been  built 
only  eighteen  months.  The  location  of  the  house  is  good,  and  the  surround- 
ings are  considered  healthy  ;  no  other  case  occurred  in  the  family.  In  one 
instance,  in  an  Irish  family,  three  children  died  within  ten  days,  but  there 
was  no  defect  in  drainage  or  water-supply  to  account  for  the  fatality.  My 
experience  in  the  treatment  of  the  disease  has  led  me  to  believe  that  when 
the  membrane  extends  into  the  larynx,  the  case  will  prove  fatal ;  and  when 
it  is  confined  to  the  arch  and  soft  palate,  the  patient  will  recover. 

North  Andovm: — Diphtheria  has  been  prevalent  in  one  section  of  our  town 
for  three  months  past.  The  cases  that  have  come  under  my  immediate 
observation  have  been  mostly  of  the  better  class,  with  comfortable  sur- 
roundings, and  have  been  of  a  mild  type,  with  few  fatal  cases  ;  it  has  seemed 
to  me  to  spread  by  contagion.  In  one  instance,  where  a  whole  family  of  five 
children  died  in.  one  week,  the  children  were  poorly  fed  and  poorly  clothed ; 
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all  slept  in  one  room,  If  not  in  one  bed ;  and  the  water  in  the  well  was  so 
low  that  it  was  drained  three  times  a  day  to  get  water  sufficient  for  cooking 
purposes.  It  has  often  been  the  case,  however,  where  there  have  been  sev- 
eral cases  in  one  family  with  the  same  surroundings,  that  there  would  be  one 
case  of  great  severity,  while  all  the  others  were  mild. 

Nortltfield. — Our  first  cases  of  diphtheria  were  at  South  Vernon,  in  Decem- 
ber, 1875.  This  place  is  a  railroad  junction,  with  a  small  population,  situated 
partly  in  Vermont  and  partly  in  Massachusetts.  It  is  not  an  unhealthy 
place  ;  it  is  located  in  the  Connecticut  Elver  Valley,  at  the  base  of  quite  a 
hill  facing  east,  about  three-quarters  of  a  mile  from  the  river.  No  stagnant 
water.  The  first  case  occurred  at  the  hotel,  and  it  was  thought  by  some  that 
improper  drainage  was  the  cause.  Others  thought  the  child  took  it  from  a 
boarder  who  sickened  at  the  hotel,  but  went  home  (to  Greenfield,  Massachu- 
setts), and  had  a  mild  form  of  the  disease.  At  the  same  time  was  a  case  in 
another  house,  about  10  rods  from  the  hotel,  both  proving  fatal  in  from  two 
to  four  days.  There  was  a  party  at  the  hotel  four  days  before  the  boy  at  the 
hotel  died.  The  other  child  above  mentioned  was  at  the  party,  together 
with  the  family  of  a  brother  of  the  landlord.  A  few  days  after,  a  servant 
girl  at  the  hotel  sickened  and  died  at  her  home  just  across  the  street ;  also 
her  brother,  a  railroad  employ^,  died  of  the  same  disease.  The  brother  of 
the  landlord,  living  some  three-quarters  of  a  mile  south  in  a  healthy  loca- 
tion, lost  four  children,  falling  a  victim  himself 'to  the  disease.  An  Irish 
family  living  near  this  family  (not  noted  for  sanitary  regulations)  suffered 
nothing  from  the  disease.  We  had  9  deaths — 8  in  Massachusetts,  1  in  Ver- 
mont :  6  males,  3  females ;  3  adults — 2  males,  1  female;  6  children — 4  males, 
2  females.  The  disease  next  appeared  six  miles  south,  on  the  opposite  side  of 
the  river,  the  last  of  January,  1876.  We  lost  2  cases,  both  males, — 1  adult 
and  1  child.  Next  appearance,  one  mile  east  of  the  village.  February,  lost  3 
— 2  males,  1  female ;  1  adult,  1  child,  and  1  infant  two  weeks  old.  It  then 
appeared  in  the  village  in  March.  We  lost  here  5  cases,  all  children, — 4  males, 
1  female.  One  fatal  case  in  May ;  child,  male.  In  July  we  lost  4  cases,  all 
children,  and  males,  making  24  fatal  cases — 19  males,  5  females ;  5  adults — 
4  males,  1  female ;  19  children — 15  males,  4  females.  We  have  had  numerous 
cases  of  a  mild  form,  all  recovering.  Some  were  troubled  with  the  paralysis 
often  attending  this  disease.  I  know  of  no  cases  now  but  that  have  recov- 
ered fully.  The  hygienic  surroundings  of  nearly  every  house  where  diph- 
theria XJrevailed  was  as  good  as  could  be  asked  for. 

Pepperell. — Diphtheria  has  been  unusually  prevalent  in  this  town  during 
the  past  year.  In  a  population  of  about  2,000,  there  have  been  probably  more 
than  50  cases,  varying  in  intensity  from  the  mild  to  the  most  malignant 
type.  In  several  cases,  death  occurred  as  early  as  the  fifth  day  after  the 
invasion  of  the  disease.  Cases  occi;rring  in  elevated  situations,  with  healthy 
surroundings  and  in  tidy  families,  have  been  more  amenable  to  treatment, 
and  recoveries  have  almost  invariably  followed ;  while  in  low  localities,  in 
crowded  rooms,  without  regard  to  cleanliness,  deaths  have  been  frequent. 

Pittsfield. — Diphtheria  has  not  prevailed  extensively:  14  deaths  during 
the  year  1876.  Of  these,  all  but  one  occurred  prior  to  May  1,  and  that  one 
in  November,  viz. : — 
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In  January,     . 

.    2 

February,    . 

.    5 

March, 

.    3 

April,  .... 

.     3 

November,  . 

.     1 

14 


Aged  10  years, 
7  years, 
5  years, 
4  years, 
3  years, 
2  years, 
1  year,  . 


1 
3 
2 
1 
2 
3 
2 

14 


There  was  something  wrong  in  the  hygienic  surroundings,  in  most  cases. 
1.  Two  fatal  cases  occurred  in  a  house  on  the  margin  of  a  swamp.  A 
woman  nursing  these  carried  the  disease  to  her  own  children,  without  hav- 
ing it  herself ;  one  of  them  died.  2.  Three  cases  which  recovered  were  in  a 
house  with  a  bad  open  drain  close  in  the  rear.  3.  Several  cases  in  a  neigh- 
borhood where  were  several  privies  in  a  bad  condition.  4.  One  fatal  case 
in  a  very  dirty  house.  Water  was  from  a  well  in  back  yard.  5.  One  fatal 
case  in  a  very  healthy  location,  and  house  connected  with  a  sewer,  but 
the  child's  sleeping-room  was  exjposed  to  sewer-gas  from  a  water-closet  and 
from  the  overflow  pi^^e  to  tank,  which  was  in  a  closet  opening  from  the 
room. 

Phjm;pton. — Diphtheria  has  been  very  prevalent  here  for  the  last  four 
months.  I  have  had  18^  cases  and  5  deaths.  The  ages  of  those  who  have 
lived  were  from  30  years  to  2  years.  The  ages  of  those  who  have  tlied  were 
from  7  years  to  11  months.  Of  those  who  died,  all  except  one  died  with 
symptoms  of  membraneous  croup.  One  little  girl  of  11  months  died  in  24 
hours  after  seizure,  with  symptoms  of  malignant  scarlatina  ;  consciousness 
seemed  to  have  been  lost  from  the  commencement  of  the  attack.  In  the 
family  to  which  she  belonged  five  were  sick  with  the  disease,  of  whom  two 
died.  The  little  girl  that  died  was  the  last  one  who  had  the  disease.  Diph- 
theria has  become  a  very  alarming  disease.  This  family  lived  on  high  and 
dry  land  ;  they  had  been  exposed  to  the  disease  from  a  person  who  came  to 
the  house,  who  had  had  it,  but  had  partially  recovered.  All  the  other  cases 
were  situated  in  damp  localities.  So  far  as  my  observation  extends,  damp 
and  wet  locations  are  the  most  favorable  to  it. 


Princeton. — There  have  been  28  distinct  cases  of  diphtheria  in  Princeton 
since  January  1,  1876.  Twenty-three  of  these  occurred  after  the  15th  of 
August ;  6  deaths  took  place,  all  after  this  date.  There  has  been  an 
unusual  number  of  severe  cases.  The/ataZ  ones  were  of  the  worst  form,  and 
such  as  I  have  seldom  seen  since  1861.  With  one  excej)tion,  they  were  aU 
in  one  neighborhood.  The  ages  were  2,  3,  7,  8,  9,  11  years.  Twelve  cases, 
occurring  in  four  families,  and  including  all  the  fatal  cases,  with  one  excep- 
tion, were  in  the  south  part  of  Princeton,  on  high  land,  one-half  a  mile  or 
more  from  Quinapoxet  Pond.  The  exceptional  case  was  a  little  girl  who  had 
been  ten  days  in  the  infected  neighborhood  after  the  first  cases  took  place, 
and  then  went  four  miles  away  and  had  the  disease  and  died.  No.  1.  Farm- 
house ;  first  cases,  three  in  number,  and  one  fatal.  The  general  appearance 
about  the  premises  not  quite  right,  but  not  as  bad  as  is  frequently  met  with. 
There  was  an  offensive  puddle  under  the  sink-spout  on  the  west  side_  of  kitchen. 
There  had  been  a  stagnant  pool  in  the  barn-yard  near  the  house.  The  well 
was  in  the  cellar,  and  the  water  had  been  low  and  poor.  No.  2.  Near  to  No. 
1 ;  children  playmates  of  those  at  the  other  house ;  disease  appeared  about 
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the  same  time ;  3  cases,  and  one  fatal.  The  water  drank  was  mostly  from 
melted  ice.  I  could  find  nothing  objectionable  about  the  house.  The  barn- 
yard, on  the  west  side  of  house,  had  been  pretty  wet  for  part  of  the  season, 
but  they  had  carted  in  loam  to  absorb  it ;  hogs  were  kept  under  the  barn. 
No.  3.  Near  to  other  two  ;  2  severe  cases,  and  one  fatal.  The  well  was  in  the 
cellar,  and  water  low  and  poor.  The  sink-pipe  passed  into  a  wooden  trough 
which  went  through  the  cellar-wall  immediately  over  the  well,  so  that  when 
it  flushed  over,  the  sink-slops  would  go  into  the  well ;  the  rocks  about  the 
well,  at  the  time  of  examination,  were  wet  with  sink-water.  There  was  an 
offensive  hog-pen  and  privy  in  the  shed  adjoining  the  kitchen.  About  40 
hogs  and  pigs  had  their  headquarters  at  the  barn,  and  ran  at  large  in  the 
fields.  Cellar  of  house  dry.  No.  4.  One-fourth  of  a  mile  from  the  former, 
but  in  the  same  neighborhood  ;  4  cases,  and  2  fatal.  The  house  was  occu- 
pied during  the  month  of  March  by  a  company  of  ice-cutters,  who  laid 
straw  upon  the  floors  for  beds.  When  they  left  the  premises,  they  left  the 
straw  upon  the  floors,  and  decaying  vegetables  in  the  cellar.  The  present 
occupant  moved  into  the  house  in  April,  and  found  the  premises  quite  offen- 
sive ;  he  removed  the  straw  and  decaying  vegetables  and  cleansed  the  house. 
He  never  used  the  well,  but  covered  it  up  tight,  thinking  that  it  was  not 
good,  and  fearing  that  the  children  might  fall  into  it ;  it  was  in  the  L,  about 
15  feet  from  the  privy.  Water  was  used  from  a  spring.  Sink-slops  were 
thrown  out  of  the  back  door  and  left  there  an  unpleasant  smell.  I  do  not  call 
any  case  diphtheria  which  has  not  the  characteristic  coating  in  the  throat. 

Bandolph. — Almost  every  very  sick  patient  of  diphtheria,  and  all  fatal 
cases,  have  been  in  families  where  the  parents  were  of  foreign  birth.  Those 
people  seldom,  if  ever,  keej)  the  surroundings  of  their  homes  in  as  healthy 
condition  as  the  American  born. 

Beading. — There  have  been  about  a  dozen  cases  of  diphtheria  in  Reading 
in  1876,  one  of  which  was  fatal.  There  has  been  nothing  suspicious  discov- 
ered in  the  surroundings  of  the  dwellings  where  these  cases  occurred,  with 
one  exception.  In  one  house  in  which  two  cases  occurred  this  year  (1876), 
both  of  which  recovered,  and  in  which,  four  years  ago,  three  cases  occurred, 
two  of  which  were  fatal,  the  privy  was  in  the  basement  nearly  over  which 
were  the  apartments  occupied  by  the  family. 

BocMand. — Within  the  last  three  months  diphtheria  has  appeared  in  one 
locality  of  the  main  village  of  this  town.  During  these  three  months  it  has 
occurred  in  some  five  families,  in  four  contiguous  houses,  and  in  another 
a  quarter  of  a  mile  distant,  to  which  it  was  carried  by  a  young  girl,  who  took 
it  from  her  cousin  living  in  one  of  the  aforesaid  houses.  There  have  been 
some  12  to  14  cases  in  all,  with  only  one  death  so  far,  though  two  are  still 
feeble.  The  locality  is  damp,  hygienic  surroundings  not  being  good,  though 
in  these  cases, .contagion,  to  my  mind,  has  been  the  efficient  agent  of  its 
spread  and  prevalence  thus  far. 

Rochport. — Although  in  the  neighboring  city  of  Gloucester  diphtheria  has 
prevailed  to  such  an  extent  as  to  produce  101  deaths,  we  have  been  almost 
entirely  exempt  from  it.  I  can  call  to  mind  only  one  severe  case  in  my 
practice,  which  terniiiiated  favorably.  I  can  therefore  afford  you  but  little 
information  on  the  subject. 


1877.]  HEALTH  OF  TOWNS.  489 

Salisbury. — I  have  seen  but  one  case  during  the  past  year,  and  do  not  know 
another  in  this  town.  An  open  drain  from  the  sink-spout  terminating  in  a 
cesspool,  a  few  feet  from  the  back  door,  and  around  which  the  child  was  in 
the  habit  of  playing,  seemed  to  account  for  the  case,  which  was  one  of 
unxisual  malignancy;  there  being  no  other  children  in  the  family,  or  nearby, 
the  disease  did  not  spread. 

Saugns. — Diphtheria  has  prevailed  here  to  a  moderate  extent.  The  main 
points  to  be  noticed  in  the  locality  are  :  1st.  In  the  larger  number  of  cases 
I  was  enabled  to  trace  the  disease  to  contagion,  and  not  to  local  causes. 
2d.  In  some  families,  in  spite  of  all  precautions,  all  the  children  ex- 
posed were  attacked  in  a  severe  form,  showing  a  predisposition  ;  others, 
where  no  i)recautions  were  taken,  escaped  the  disease.  (This  applies  to 
cleanly  houses  and  well-to-do  families.)  3d.  The  most  noticeable  fact  is  that 
the  j)art  of  the  town  around  the  factories,  where  the  children  are  the  most 
numerous  and  exposed  to  all  the  vicissitudes  of  weather,  where  tenements 
are  crowded  and  external  surroundings  not  overclean,  has  been  entirely 
exempt. 

Shei'iorn. — There  have  been  but  two  cases  (in  April,  1876),  both  in  one 
family,  one  case  being  that  of  a  little  girl  of  less  than  four  years,  which  ter- 
minated fatally  ;  she  was  decidedly  strumous  before,  and  has  always  been  so. 
The  other  case  was  her  brother,  about  12  or  13  years  of  age  ;  it  was  less  severe, 
and  he  recovered.  A  brief  statement  of  connecting  circumstances  may  be  of 
interest.  Less  than  a  month  before  the  date  of  sickness  of  the  first  child 
(the  girl),  her  aunt,  who  resided  in  Hopkinton  (where  diphtheria  pre- 
vailed extensively),  came  to  South  Natick  to  visit  a  sister.  She  had  hardly 
arrived  there  when  symptoms  of  diphtheria  commenced  to  appear.  She  was 
very  sick,  and  barely  escaped  death.  In  less  than  a  week  after  her  arrival, 
the  sister  whom  she  came  to  visit  was  attacked  violently  with  the  disease 
and  died  in  about  a  week  more.  The  mother  of  the  above  children  (another 
sister)  nursed  the  sister  who  died,  during  the  chief  part  of  her  sickness.  On 
her  return  home,  having  a  "  sore  throat,"  but  with  no  diphtheritic  appear- 
ances, although  using  many  precautions  against  possible  infection,  she  slept 
with  the  little  girl  the  first  night.  In  five  days  symptoms  appeared  in  the 
chUd. 

SJireicshury. — This  family  (in  Boylston)  are  average  livers,  in  a  house  which 
I  have  always  reckoned  badly  placed,  by  reason  of  a  low,  wet  meadow 
near  by.  In  this  house  I  have  seen  two  daughters  die  with  pulmonary  con- 
sumption, and  a  third  was  saved,  as  I  believe,  by  sending  her  away.  At  the 
same  time  of  this  case,  I  was  informed  that  in  another  part  of  Boylston  there 
were  three  or  four  mild  cases  of  diphtheria  in  one  family. 

Somerville. — ^Nothing  especially  remarkable  can  be  alleged  "of  those  locali- 
ties where  diphtheria  has  really  been  present.  Some  have  been  in  houses 
where  the  basements  have  been  objectionably  damp,  other  cases  have  had  the 
most  desirable  surroundings.  I  have  had  no  peculiar  experience  the  past 
year  worth  reporting. 

Springfield. — We  have  had  but  little  true  diphtheria.     So  far  as  I  can  ascer- 
tain, the  surroundings  in  all  cases  have  been  such  as  would  make  us  expect 
some  one  of  the  filth-diseases. 
62 
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Stoneham. — I  am  not  aware  of  any  marke<3  difference  in  the  hygienic  sur- 
roundings of  the  families  in  which  these  cases  occurred.  In  none  of  them 
coujd  they  he  called  very  good,  hut  not  worse  than  those  of  many  houses  in 
which  there  were  no  cases  of  diphtheria.  This  town  suffers  much,  in  my 
opinion,  from  the  almost  total  ahsence  of  suitable  drains,  and  no  effort  has 
heen  made  of  late  years  to  introduce  a  water-supply.  While  Melrose,  Maiden, 
Wohurn,  Winchester,  Medford,  and  other  towns  have  secured  an  ample  supply 
of  water,  we  are  still  dependent  on  wells  and  cisterns. 

Sturlridge. — The  diphtheric  cases  have  occurred,  all  of  them,  I  think,  at 
the  tenement-houses  belonging  to  the  corporation.  These  houses,  all  or 
nearly  all  of  them,  have  privies  attached  to  them,  with  no  sewers  or  outlets 
to  the  vaults,  from  which  the  filth  is  seldom  removed,  and  the  stench  during 
the  hot  weather  is  intolerable.  I  sincerely  hope  measures  may  be  adopted  to 
correct  the  evil  and  to  prevent  a  future  outbreak  of  disease,  which  otherwise 
will  certainly  occur  at  no  distant  day. 

Upton. — There  has  been  more  than  a  usual  amount  of  diphtheria  during 
the  past  year.  If  I  should  go  back  eighteen  months  and  consider  the  diph- 
theria that  has  occurred  during  that  time,  it  would  probably  amount  to  more 
than  what  had  occurred  here  during  the  ten  years  previous  to  1875.  There 
have  probably  been  about  thirty  cases  during  the  eighteen  months  above 
mentioned,  mostly  severe  cases.  The  worst  cases  have  generally  been  those 
with  bad  hygienic  surroundings — sink  emptying  at  the  back  door  on  top  of 
the  ground,  privy  near  at  hand,  and  a  well  in  close  contiguity  to  one  or  both 
the  others.  Want  of  proper  care  and  nursing  have  been  prominent  features 
of  some  of  the  cases. 

JJxbridge. — I  cannot  give  the  percentage,  hut  am  sure  that  it  has  been  more 
severe  and  of  more  frequent  occurrence  during  the  past  year  than  during 
the  previous  year,  and  I  think  it  has  been  the  most  frequent  during  the  fall 
months.  I  have  not  been  able  to  trace  the  cases  seen  to  any  special  unfa- 
vorable hygienic  influence.  In  one  family  of  seven,  consisting  of  grand- 
mother, father,  mother  and  four  children,  a  farmer's  family  with  the  usual 
farmer's  surroundings,  the  grandmother,  father  and  three  younger  children 
all  suffered,  three  severely ;  I  could  not  find  anything  in  or  about  the  premises 
that  I  could  consider  the  cause.  I  have  felt  that  where  the  patient's  breath 
was  offensive,  the  contagiou  was  more  to  be  feared  than  where  it  was  not 
offensive.  The  most  severe  series  of  cases  in  one  family  that  I  have  ever  had, 
occurred  some  years  since  in  a  family  that  had  been  living  quite  short  or 
poorly,  with  very  little  meat.  The  first,  a  boy  twelve  years  old,  after  clean- 
ing out  a  damp  cellar  in  early  spring,  barefooted  and  too  thinly  clothed,  was 
soon  after  attacked,  the  disease  apparently  spreading  to  other  children  by 
contagion. 

Wales. — I  have  had  but  one  case,  that  being  imported  from  West  Warren, 
Mass.  The  child  was  visiting  in  this  town,  and,  no  doubt,  contracted  the  disease 
before  coming  here,  as  it  has  prevailed  to  a  considerable  extent  at  West  War- 
ren, and  was  at  the  time  prevalent  in  her  neighborhood.  In  this  case  there 
were  three  other  children  in  the  family,  all  of  whom  had  been  in  direct  con- 
tact with  the  patient,  one  or  more  haying  slept  with  her  up  to  the  day 
of  her  death,  and  none  of  them  were  at  all  affected  by  it.    The  hygienic  sur- 
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roiindings  of  tlie  towu  are  sucl)  as  to  invite  disease,  one  case  of  malarial 
typhoid  having  proved  fatal,  directly  from  the  effects  of  a  recently  flowed 
and  at  the  time  half-emptied  pond,  directly  opposite  the  house.  These 
surronndiugs  are  only  atoned  for  by  our  high  altitude  and  the  fresh  winds 
that  sweep  across  the  country.  I  am  constantly  surprised  at  the  scarcity  of 
typhoid,  considering  the  positive  attractions  held  out  to  it,  and  think  it 
must  come  sooner  or  later  if  the  conditions  are  not  imj)roved. 

WaltJiam. — Diphtheria  has  prevailed  in  Waltham  since  June  last  to  a  con- 
siderable extent,  there  being  more  or  less  cases  almost  constantly  under 
observation.  It  has  been  more  prevalent  and  fatal  than  at  any  other  time 
for  the  past  six  years.  I  have  treated  at  least  forty  and,  jierhaps,  sixty 
undoubted  cases  during  the  past  six  months,  bnt  I  have  no  means,  without 
special  inquiry,  of  ascertaining  how  many  have  occurred  in  towu,  but  I 
judge  from  120  to  to  150.  The  hygienic  surrounding  of  the  houses  in  which 
my  cases  have  occurred  have  been  a^iparently  as  good  as  those  of  other 
houses  where  the  disease  has  not  appeared,  and  probably  one-half  the 
cases  have  been  the  result  of  direct  and  ascertained  exposure  to  infection. 
The  dirtiest  parts  of  our  town  have  had  the  fewest  cases,  and  I  have  not 
been  able,  in  any  single  instance,  to  find  insanitary  conditions  sufficient,  in 
my  judgment,  to  account  for  the  production  of  the  disease. 

Ware. — There  have  cases  occurred  in  families  where  the  surroundings 
were  all  that  could  be  desired,  but  such  are  the  exceptions.  In  a  number 
of  cases  the  surroundings  have  been  exceptionally  filthy,  with  the  greatest 
lack  of  cleanliness  in  the  houses.  Quite  a  number  of  the  fatal  cases  have 
been  in  the  overcrowded  tenement  houses,  and  in  which  there  is  a  total  dis- 
regard of  dirt,  outside  and  inside  of  the  buildings. 

Warren. — There  has  been  more  diphtheria  in  our  town  during  the  past  year 
than  in  the  twenty  years  preceding  combined;  indeed,  until  this  last  sum- 
mer, I  have  not  known  of  a  severe  case,  unless  some  case  of  membraneous 
croup  has  i)assed  unrecognized.  There  have  been  from  twelve  to  fifteen 
deaths  and  from  fifty  to  sixty  cases.  The  first  severe  cases  occurred  at  West 
Warren,  in  a  new  brick  tenement  block  occupied  by  several  families.  There 
were  two  or  three  deaths  in  the  first  family ;  they  moved  away.  No  new 
cases  occurred  until  another  family  moved  into  the  tenement  vacated, 
when  the  disease  soon  made  its  appearance  in  this  family,  with  several  deaths. 
I  could  not  trace  the  disease  to  the  drinking-water;  there  was  water  in  the 
cellar  to  the  house,  and  the  family  was  large,  both  with  young  children. 
From  this  the  disease  made  its  appearance  in  several  families  in  this  village, 
generally  among  the  foreign  population.  At  this  time  there  had  been  no 
cases  in  Warren ;  viz.,  during  the  summer.  In  October  the  disease  made  its 
appearance  in  a  boarding-house  in  Warren.  Two  young  men,  fifteen  and 
nineteen  years  old,  died,  one  sick  only  three  days,  one  seven  days.  This  house 
was  on  crowded,  low  ground.  There  were  several  other  cases  in  the  house, 
which  recovered.  From  this  point  the  disease  made  its  appearance  several 
times.  In  some  instances  the  disease  could  be  accounted  for  by  contagion 
from  this  house ;  others  seemed  to  occur  without  evidence  of  contagion.  In 
my  own  practice  I  have  had  two  cases  of  paralysis  following  upon  the  disease, 
both  coming  on  from  four  to  six  weeks  after  convalescence,  and  first  affecting 
the  mu.scles  of  the  tongue  and  pharynx  and  then  those  of  respiration,  ending 
in  both  instances  in  death. 
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Watertown.—T'he  disease  iu  question  existed  (prevailed  is  too  strong  a 
term)  to  some  extent  in  Watertown  during  tlie  first  four  months  of  the 
present  year.  I  have  not  seen  a  single  case  since  the  first  of  last  May.  I 
think  I  saw,  during  the  early  part  of  1876,  20  cases  of  diphtheria,  the  sub- 
jects being  children  of  different  ages,  from  infancy  to  puberty.  Adults 
enjoyed,  so  far  as  I  know,  a  complete  exemption.  The  mortality  may  be  put 
down  at  20  per  cent.  After  January  1, 1876,  the  disease,  as  I  saw  it,  was  found 
among  people  of  better  class  than  in  1875,  and  in  locations  that  were  high 
and  free  from  qualities  to  which  any  sanitarian  could  object.  Even  in  ele- 
vated localities  the  disease  proved  fatal.  A  careful  observation  of  cases 
showed  that  the  constitutional  intensity  of  the  morbid  process  stands  in  no 
constant  relation  to  the  extent  and  thickness  of  the  pseudo-membraneous 
deposit  in  and  about  the  fauces  ;  for  death  occurred  in  one  case  (the  sepond 
fatal  one  in  the  family)  in  which  the  visible  amount  of  trouble  in  the 
pharynx  was  very  much  less  than  was  noticed  in  two  other  cases  of  moder- 
ate severity  in  a  neighboring  house,  which  recovered.  It  has  not  been  my 
experience  to  see  this  disease  in  places  that  were  hygienically  very  bad. 

Webster. — I  do  not  think  "  hygienic  surroundings  "  have  had  any  marked 
influence  over  the  few  cases  of  diphtheria  in  this  vicinity.  There  has  been 
no  epidemic  of  the  diseass,  and  the  cases  which  have  occurred  have  been  in 
every  condition  of  life. 

West  Boyhton. — Most  of  the  cases  occurred  in  low  ground,  in  a  factory  vil- 
lage, with  no  means  of  drainage ;  all  the  houses  -with  a  filthy  privj^  next  to 
an  eating-room — pig-pens,  of  course,  to  make  the  surroundings  more  com- 
plete. Nasty  foreigners,  with  one  of  the  selectmen  as  owner.  Talk  does  no 
good;  nothing  but  a  stringent  law  will  ever  make  things  better  in  this 
place.  ,    • 

Weymouth. — In  my  last  report  I  stated,  I  think,  that  we  had  not  for 
months  had  any  genuine  diphtheria.  Since  July  of  the  present  year,  it  has 
been  very  prevalent,  and  in  many  cases  it  has  proved  fatal ;  sometimes  at- 
tacking a  single  member  of  a  family,  sometimes  affecting  every  one.  I  am 
unable  to  state  the  exact  number  of  cases,  but  it  has  been  quite  large.  In 
some  cases,  the  surroundings  have  been  quite  faulty.  In  some  I  have  not 
been  able  to  trace  the  disease  to  any  fault  in  this  direction.  In  one  family, 
where  there  were  four  well-marked  and  very  severe  cases,  and  two  more 
slight  ones,  the  location  was  high  and  dry,  the  house  large  and  airy,  the 
di'ainage  excellent,  the  cellar  dry  and  sweet — the  well  became  dry  during  the 
summer,  and  the  family  obtained  their  supply  from  a  neighboring  well  after- 
wards ;  but  no  cases  occurred  in  the  family  constantly  using  water  from  this 
last-mentioned  source.  Did  it  originate  from  the  loiv  water  in  their  own 
well?  I  have  no  doubt  that  outside  influences  help  to  induce  the  disease; 
but  the  more  I  study  its  course,  as  it  has  api^eared  among  us,  the  more  I  am 
convinced  that  the  physical  condition  of  an  individual,  either  from  heredi- 
tary or  acquired  influences,  is  a  very  important,  and  perhajis  the  most 
important,  element  in  producing  this  disease. 

Williamstoivn. — At  date,  February  24,  I  have  no  knowledge  of  a  single 
case  of  diphtheria  in  town  ;  but  during  the  last  autumn  and  the  months  of 
December  and  January,  1876,  it  prevailed  here  and  in  the  adjoining  town  of 
Powual,  Vermont,  with  fearful  malignancy.     I  have  not  been  able  to  ascer- 
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tain  the  precise  number  of  cases  which  have  occurred  here,  but  think  that 
about  75  have  been  under  treatment  by  the  resident  physicians.  Of  this 
number  (75),  25,  or  33^  per  cent.,  have  died.  Of  the  treatment  I  have  little  to 
say.  The  physicians  here  are  presumably  "up"  in  the  literature  of  the 
disease,  and  made  use  of  such  remedies  and  appliances  as  experience  has 
sanctioned,  but  vrithout  avail.  The  medical  attendant  often  suffered  the 
mortification  of  seeing  his  patient  die  without  being  able  to-  delay  the  event 
with  medicines  or  skill.  ...  Of  its  contagiousness  there  is  no  shadow 
of  doubt,  and  if  there  is  a  relationship  between  it  and  scarlatina,  as  some 
suppose,  then  the  inference  is  indubitable  that  it  may  be  conveyed  hy  fomites. 
I  think  it  can  be  so  conveyed.  In  most  country  towns  there  are  no  sewers  ; 
all  the  refuse  of  the  house  is  received  in  open  drains  or  thrown  upon  the 
ground.  This  town  is  no  exception  to  the  rule.  Where  the  disease  first 
made  its  appearance,  the  soil  was  sandy,  filled  with  quartz  bowlders,  and  dry. 
The  families  were  of  the  poorer  class,  temperate,  industrious,  and  moder- 
ately clean.  In  one  house,  or  rather  shanty,  where  two  deaths  occurred, 
every  conceivable  hygienic  condition  was  wanting.  Two  cases,  both  fatal, 
took  place  near  the  top  of  the  Taconic  Mountain,  the  rock  of  which  is  tal- 
cose  slate,  and  the  soil  slaty  gravel;  hj'gienic  condition  of  one  house  good, 
the  other  bad.  The  lady  of  one  house  went  and  "  laid  out"  the  child  which 
had  died  at  the  other,  took  the  disease,  and  died  after  a  few  hours'  illness. 
Three  houses  in  which  ten  cases  of  diphtheria  occurred,  nine  of  which  were 
fatal,  were  located  in  a  narrow,  wet  valley  or  ravine  within  a  short  distance 
of  each  other,  and  the  families  held  unrestricted  intercourse  (hygienic  con- 
ditions bad);  but  the  families  living  in  proximity,  who  adopted  non-inter- 
course, escaped  entirely.  Three  cases,  all  fatal,  happened  at  the  Mansion 
House — a  large  and  new  hotel,  situated  on  the  highest  point  in  Main  Street, 
carefully  drained,  and,  so  far  as  known,  the  hygienic  surroundings  are  good. 
Members  of  the  family  had  daily  intercourse  with  diphtheritic  patients. 

Winchendon. — While  we  have  had  no  cases  of  the  disease  in  this  town,  41 
cases  have  come  under  my  knowledge  or  observation  during  the  last  two 
years,  resulting  in  18  deaths.  All  these  cases  can  be  traced  to  three  primary 
cases.  In  one  instance,  21  cases  resulted  from  one  primary,  and  11  cases 
in  another  instance,  and  9  in  another.  The  origin  of  two  primary  cases 
occurred  in  houses  in  a  very  had  hygienic  condition.  One  case  from  which  9 
resulted  was  evidently  contracted  Avhile  riding  in  the  cars.  So  far  as  my 
experience  with  this  disease  is  concerned,  it  has  been  due  to  contagion  or 
infection. 

Winchester. — Diphtheria  has  prevailed  more  than  at  any  time  during  the 
previous  12  years  of  my  practice  here,  and  I  have  been  constantly  on  my 
guard  against  calling  "tonsillitis"  diphtheria.  I  lost  4  cases  in  March 
and  April  out  of  14  cases ;  and  1  case  in  December  out  of  5  cases.  All  the 
deaths  were  of  children  under  4  years  old,  and  4  were  of  children  under  2 
years.  In  all  these  the  air-passages  were  invaded.  So  far  as  I  am  informed, 
not  more  than  25  cases  (including  mild  ones)  have  occurred  here  during  the 
year.  In  every  instance  I  made  investigation,  and  failed  to  discover  any 
insanitary  conditions  of  consequence.  Two  deaths  in  Irish  family  of  5  ;  all 
affected.  One  death  in  Irish  family  of  6  ;  3  affected.  One  death  in  American 
family  of  3  ;  all  affected.     One  death  in  American  family  of  7  ;  one  affected. 

Wohiirn. — Occasional  cases  of  diphtheria  have  been  quite  constant  during 
the  past  year ;  i.  e.,  I  have  seen  cases  in  my  own  practice  during  every  mouth 
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of  the  past  year,  excepting  July  and  August.  As  a  rule  the  disease  has  been 
mild,  but  few  of  the  whole  number  having  resulted  fatally — five  deaths  dur- 
ing the  year  1876  having  been  reported  or  returned  to  the  town  clerk.  The 
rich  and  the  poor,  the  filthy  and  the  cleanly,  have  been  afi"ected  by  this 
disease.  Evidences  of  conta,gion  have  been,  apparent  during  the  past 
winter.  I  am  of  the  opinion  that,  despite  all  the  precautions  used  by  the 
board  of  health  in  isolating  families  in  which  scarlatina  exists,  that  this 
disease  is  xjropagated  to  a  very  great  extent  through  the  schools.  In  a 
majority  of  instances,  where  this  disease  has  invaded  a  household,  it  began 
with  some  member  of  the  family  attending  school. 

Worcester. — It  has  prevailed  to  a  much  larger  extent  during  the  last  than 
any  previous  years.  There  has  been  an  unusual  number  of  severe  sore- 
throats,  with  and  without  exudation,  with  decided  constitutional  symptoms. 
The  profession  are  not  agreed  in  calling  these  cases  diphtheria,  some  claim- 
ing that  all  cases  of  throat  disease  with  exudation  are  diphtheria.  Unfortu- 
nately we  had  no  board  of  health  or  health  officer  to  investigate  diseases. 
As  to  the  percentage  of  fatal  cases,  I  have  no  means  of  knowing.  I  saw 
one  family  of  five  children^-all  died.  The  five  cases  which  died  were  in  a 
basement  tenement,  with  drunken  parents — the  worst  possible  hygienic  con- 
dition. I  have  seen  perhaps  12  cases  in  my  own  practice, — all  of  them  in 
families  well-to-do, — modern  houses  with  modern  improvements.  In  one, 
the  best  to  all  external  appearance,  I  found  two  waste-pipes  had  become 
obstructed,  and  they  were  suffering  from  the  effects  of  sewer-gas.  The  pipes 
were  immediately  repaired,  not  another  case  occurring  in  the  house.  My 
cases  have  all  recovered.  In  every  instance  I  have  tried  to  find  out  the 
cause,  but  have  failed  except  in  the  one  mentioned.  In  all  the  families 
there  were  several  children,  but  in  no  instance  did  a  second  case  occur. 

Tm'mouthport.  Those  occurring  in  February  and  March  were  exposed  to 
bad  surface-di'amage,  that  is,  the  soil  is  sandy ;  but  when  frozen,  as  at  that 
time,  the  water  did  not  flow  off  readily,  so  that  on  warm  days  there  would 
be  a  damp  atmosphere  surrounding  the  dwellings.  The  two  cases  in  October 
were  surrounded  by  filth,  the  slops  *)eing  thrown  ant  at  the  door,  so  that  at 
times  during  the  summer  there  was  a  stench  arising. 

The  following  interesting  communication  from  Dr.  C.  L. 
Hulbert  of  South  Dennis,  is  very  suggestive  with  reference 
to  the  comraonicability  of  typhoid  fever  in  country  towns. 
The  wells  are  certainly  open  to  suspicion,  being  so  near  the 
surface,  and  so  easily  affected  by  a  common  cause;  namely, 
the  rise  and  fall  of  the  water  on  the  cranberry  meadows. 
The  slowly  progressive  advance  of  the  disease  from  house 
to  house,  too,  suggests  the  fact  of  gradual  pollution  of  all  the 
wells.  Dr.  Hulbert,  however,  thinks  that  is  not  possible,  on 
account  of  the  great  care  taken  in  disposal  of  the  various 
kinds  of  refuse  from  the  houses.  The  direction  of  the  water- 
shed is  southerly,  too,  whereas  the  disease  progressed  north- 
ward.    About  thirty  or  forty  per  cent,  of  the  persons  living 
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on  the  easterly  side  of  the  meadow  had  the  disease,  four 
houses  only  of  the  fifteen  escaping  entirely.  The  people  from 
the  westerly  side  of  the  cranberry  meadow,  who  watched 
with  the  sick,  drank  water  from  the  same  wells  which  the 
latter  used,  and  were  apparently  exposed  to  the  same  sources 
of  disease,  except  that  they  spent  a  comparatively  short  time 
in  the  filth-laden  air,  and  did  not  sleep  in  it.  Moreover, 
typhoid  fever  occurred  in  a  severe  form  in  house  No.  10,  in 
1876,  without  spreading, — the  air  having  been  then  pure, — a 
fact  which,  of  course,  does  not  necessarily  prove  anything. 
At  this  time,  it  is  perhaps  impossible  to  do  more  than  our 
correspondent  proposes,  in  suggesting  whether  the  most  rea- 
sonable explanation  of  the  epidemic  does  not  lie  in  the  facts 
as  hei  has  stated  them. 

"  I  herewith  send  you  a  statement  of  an  epidemic  of  tj^phoid  fever, 
as  it  appeared  in  my  practice  during  the  summer  and  autumn  of 
1874. 

"  It  occurred  in  a  small  village  of  about  26  dwelling-houses,  situ- 
ated in  the  southern  part  of  this  town,  lying  on  the  seashore.  The 
village  is  isolated  and  nearly  surrounded  by  woods,  except  by  the 
sea  on  the  south  ;  in  length,  from  east  to  west,  it  is  about  half  a  mile, 
and  about  a  quarter  in  width.  In  the  centre,  and  nearly  dividing  it, 
is  a  cranberry  meadow  of  about  17  acres.  Originally  this  meadow 
was  a  cedar  swamp,  cleared,  ditched,  sanded,  and  set  to  cranberries 
about  12  years  ago.  Since  that  time  it  has  been  annually  flooded 
during  the  spring  until  about  the  first  of  June,  then  let  off  for  the 
summer,  no  water  remaining  on  the  meadow  or  but  little  in  the 
ditches.    (See  map  on  following  page.) 

"  During  the  spring  of  1874  the  meadow  was  flooded  deeper  than 
ever  before,  and,  when  the  water  was  let  ofl",  it  was  thought  best  to 
let  it  off  by  degrees,  slowly ;  the  ditches  were  left  half-filled,  and 
they  remained  so  until  near  the  last  of  June.  The  last  of  the  month 
was  hot  and  dry.  While  the  ditches  were  filled  with  water,  they 
became  alive  with  tadpoles  and  other  like  living  creatures.  By  July 
8  or  10  the  ditches  became  dry,  and  all  the  tadpoles  and  the 
like  died,  and  consequentl}"  for  some  days — at  least  until  past  the 
middle  of  July — there  was  observed  a  peculiar  disagreeable  odor  or 
stench  arising  from  the  meadow.  The  wind  at  this  season  of  the 
year  is  nearly  always  westerly,  or  south-westerly,  which  brought  all 
the  vapor  and  stench  from  the  meadow  into  or  onto  the  eastern  por- 
tion of  the  village.  The  land  in  this  vicinity  is  composed  of  coarse 
sand  ;  there  is  no  pan  or  clay  subsoil ;  from  surface  to  any  depth  all 
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the  same.  All  the  inhabitants  are  supplied  with  water  from  wells. 
The  land  is  level,  the  wells  varying  but  a  few  feet  in  depth,  and 
being  from  10  to  15  feet  deep. 

"  When  the  meadow  is  flooded  nearly  all  the  wells  are  affected 
both  on  the  east  and  west  sides  of  the  meadow. 

"  The  inhabitants  are  as  a  rule  tidy  and  clean  about  their  dwell- 
ings.    Good  care  is  taken  with  slop-holes,  privies,  etc. 

"  On  July  9  I  was  called  to  see  W.  AV.  G.,  age  19,  seaman  ;  had 
arrived  that  day  from  Boston  by  railroad  ;  taken  sick  ten  days  before 
at  sea  on  his  passage  from  Philadelphia  to  Boston.  I  found  him 
with  all  the  symptoms  of  typhoid  fever  in  a  mild  form ;  attended 
him  for  about  20  days  ;  he  convalesced  slowly. 


"  In  the  same  house  (No.  1  on  diagram)  July  20  and  28  and 
August  25,  two  sisters  and  brother  of  W.  W.  G.  were  taken  with 
and  had  the  fever. 

"  House  No.  2,  August  5  and  20,  two  taken. 

"  House  No.  3,  from  August  9  to  September  4,  six  taken. 

"  House  No.  4,  one  taken  August  25. 

"  House  No.  5,  two  taken  August  26. 

"  House  No.  6,  one  taken  August  20. 

"House  No.  7,  two  taken  about  September  1. 

"  House  No.  8,  October  3,  all  the  family,  five,  taken  about  the 
same  time. 

"  House  No.  9,  one  taken  September  28. 

"  House  No.  10,  one  taken  September  5. 
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"  House  No.  11,  one  taken  October  25. 

"  In  all  about  26  cases  ;  the  majorit}'^  had  the  fever  in  a  mild  form. 
I  lost  but  two  patients,  one  aged  70,  the  other  a  vigorous  woman  of 
28.  Snbsultus  was  marked  in  9  cases,  rose-colored  spots  in  six, 
slight  deafness  was  observed  in  most  of  the  patients. 

"  I  do  not  pretend,  after  the  lapse  of  nearly  three  years,  to  give  all 
the  details  exactly  correct,  but  they  are  sufficiently  so  for  all  practical 
purposes. 

"  Now,  what  produced  this  endemic  fever?  and  why  did  it  confine 
its  force  wholly  on  the  eastern  portion  of  the  village,  as  seen  by 
the  diagram,  not  even  a  single  case  appearing  west  of  the  meadow, 
while  hardly  a  house  escaped  the  fever  east  of  it.  The  inhabitants 
on  the  west  side  of  the  meadow  watched  and  attended  on  the  sick 
each  day  and  night,  and  to  all  appearance  were  as  much  exposed 
as  those  on  the  eastern,  except  from  the  meadow-stench  and  vapor. 

"  Sporadic  cases  of  typhoid  fever  had  often  occurred  in  this  village 
on  both  sides  of  the  meadow  ;  but  it  affected  only  the  members  of 
one  or  two  households. 

"  Would  it  not  be  reasonable  to  suppose  that  the  poison  generated 
in  the  ditches  of  the  cranberry  meadow  had  so  affected  the  eastern 
portion  of  the  village,  that,  when  W.  W.  G.  came  in  with  typhoid 
fever,  the  infection  found  congenial  soil  in  which  to  develop  and 
propagate  itself  ?  " 
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Boston, 

346,000 

23.84 

Holyoke,     . 

16,260 

25.22 

Worcester,  . 

52,000 

21.61 

Newburyport,     . 

13,500 

21.85 

Lowell, 

50,000 

22.92 

Pittsfield,     . 

12,267 

21,92 

Cambridge, 

50,000 

19.32 

Fitchburg,  . 

12,000 

21.50 

Fall  River, . 

46,000 

24.13 

Brockton,    . 

11,000 

17.00 

Lawrence,  . 

85,000 

24.14 

Northampton,     . 

10,785 

16.87 

Lynn,  . 

33,000 

21.72 

Maiden, 

10,543 

18.78 

Springfield, 

30,000 

21.05 

Chicopee,    . 

10,361 

21.52 

Salem, 

26,700 

23.26 

Milford,       . 

9,800 

18.67 

New  Bedford,     . 

26,000 

22.92 

Waltham,    . 

9,800 

18.87 

Somerville,. 

22,000 

20.18 

Wo  burn, 

9,650 

19.17 

Chelsea, 

20,692 

20.39 

Quincy, 

9,500 

16.96 

Taunton,     . 

20,500 

20.39 

Weymouth, 

9,500 

15.68 

Gloucester,* 

17,000 

25.35 

Attleborough,     . 

9,250 

15.35 

Newton, 

16,500 

17.03 

Westfield,    . 

8,700 

15.40 

*  This  death-rate  does  not  include  212  lost  at  sea  from  that  port. 
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Marlborough,     . 

8,500 

14.00 

Monson, 

3,800 

10.52 

Peabody,     . 

8,200 

17.68 

W.  Springfield,  . 

3,700 

18.38 

Natick, 

8,000 

15.50 

Williamstown,    . 

3,683 

23.89 

Marblehead, 

7,600 

21.18 

Everett, 

3,604 

23.31 

Brookline,  . 

7,500 

17.73 

Greenfield, . 

3,550 

16.55 

Beverly, 

7,500 

17.20 

Abington,   . 

3,514 

14.80 

Clinton, 

7,000 

21.57 

Hudson, 

3,500 

12.57 

Medford,     . 

6,717 

18.16 

South  Hadley,     . 

3,500 

15.43 

Plymouth,  . 

6,350 

29.60 

Dartmouth, 

3,434 

18.05 

Danvers,  _   . 

6,000 

17.83 

Deerfield,    . 

3,400 

14.71 

Dedham,     . 

6,000 

18.33 

Holliston,    . 

3,400 

19.12 

Hyde  Park, 

6,000 

22.83 

Sandvpich,  . 

3,400 

14.11 

Amesbury,  . 

5,987 

9.52 

Warren, 

3,375 

20.15 

Wakefield,  . 

5,500 

15.63 

Dennis, 

3,369 

13.36 

Webster,     . 

5,063 

16.39 

Montague,  . 

3,350 

16.71 

Westborough,     . 

5,200 

14.81 

Reading,     . 

3,200 

10.62 

Leominster, 

5,200 

19.81 

Foxborough, 

3,100 

15.48 

Framingham, 

5,167 

22.83 

Harwich,     . 

3,100 

19.68 

Middleborough, . 

5,100 

16.47 

Sutton, 

3,100 

14.51 

Stoneham,  . 

5,100 

14.90 

Uxbridge,  . 

3,050 

11.47 

Watertown, 

5,099 

23.73 

E.  Bridgewater, . 

3,000 

17.00 

Andover,     . 

5,000 

19.60 

W.  Boylston, 

3,000 

19.00 

Stoughton, . 

4,850 

16.08 

Winchester, 

3,000 

17.66 

Needham,  . 

4,700 

14.25 

N.  Andover, 

2,900 

22.76 

Hingham,   . 

4,654 

23.20 

Oxford, 

2,900 

18.96 

Blackstone, 

4,650 

11.18 

TempletOD, 

2,900 

16.55 

Millbury,    . 

4,500 

19.77 

Westport,   . 

2,900 

19.65 

Provincetown,    . 

4,500 

19.33 

Wareham,  . 

2,850 

18.94 

Grafton, 

4,442 

13.73 

Concord,     . 

2,800 

18.57 

Gt.  Barrington,  . 

4,425 

15.14 

Leicester,    . 

2,800 

21.07 

Hopkinton, 

4,400 

24.31 

Fairhaven, . 

2,768 

22.03 

Methuen,    . 

4,300 

17.44 

Mansfield,  . 

2,700 

16.29 

Medway,     . 

4,250 

18.11 

Milton, 

2,700 

14,07 

Braintree,   . 

4,400 

18.33 

Dudley, 

2,653 

13.19 

Rockland,   . 

4,200 

16.19 

Saugus, 

2,600 

15.77 

Rockport,    . 

4,200 

22.85 

Lexington, . 

2,510 

18.32 

Canton, 

4,192 

12.16 

Barre, . 

2,500 

19.60 

Athol, 

4,150 

19.03 

Swampscott, 

2,500 

15.60 

Ware, . 

4,142 

18.11 

Walpole,     . 

2,500 

15.20 

Randolph,  . 

4,100 

16.83 

Chelmsford, 

2,400 

12.08 

Northbridge, 

4,050 

14.56 

Yarmouth,  . 

2,400 

21.25 

Arlington,  . 

4,000 

19.75 

Belchertown, 

2,300 

16.95 

Easthampton,     . 

4,000 

14.75 

Chatham,    . 

2,300 

17.39 

Lee,     . 

4,000 

19.00 

Duxbury,    . 

2,300 

16.08 

N.  Brookfield,     . 

4,000 

18.00 

Sheffield,     . 

2,300 

18.70 

Salisbury,   . 

4,000 

18.50 

Wrentham, 

2,300 

16.95 

Amherst,     . 

3,937 

16.00 

Sturbridge, 

2,213 

13.10 

Easton, 

3,900 

26.41 

Ashland, 

2,211 

17.18 

Winchendon, 

3,865 

12.94 

Hadley,       . 

2,125 

15.53 

Gardner, 

3,800 

12.63 

Douglas,     . 

2,000 

27.00 
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